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MAMMALS  FROM  BEAVER  COUNTY,  UTAH.    COLLECTED 
BY  THE  MUSEUM  EXPEDITION  OF  1904. 

BY  J.  A.  ALLEN. 

American  Museum  of  Natural  History. 

During  the  summer  of  1904  Mr.  George  P.  Engelhardt,  of  the 
Museum  of  the  Brooklyn  Institute  of  Arts  and  Sciences,  made  a  col- 
lecting trip  to  Southwestern  Utah,  mainly  for  insects,  but  he  collected 
also  much  other  natural  history  material,  including  about  75  mammals, 
representing  16  species,  which  have  been  referred  to  me  for 
identification. 

The  mammals,  which  have  proved  of  special  interest,  were  obtained 
partly  on  the  sagebrush  plains  and  in  the  foothills  of  the  Beaver  Range 
Mountains,  at  altitudes  of  from  5,500  to  6,500  feet,  and  partly  at  alti- 
tudes of  9,000  to  n,ooo  feet  on  Belknap  Peak,  the  highest  point  of  the 
Beaver  Range.  This  range  is  about  fifty  miles  long,  and  rises  to  a 
height  of  13,000  feet,  timber  line  being  at  about  12,000  feet.  The 
range  is  isolated  from  other  ranges  by  desert  areas,  the  nearest  range 
on  the  north  being  about  forty  miles  distant.  As  shown  by  the  species 
recorded  below,  a  number  of  types  occur  at  Briggs  Meadows  on 
Belknap  Peak,  that  must  have  been  isolated  from  their  next  of  kin  for 
a  very  long  period,  even  geologically  speaking,  and  plainly  show  the 
effects  of  isolation  and  unusual  environment.  This  is  shown  especially 
by  the  presence  of  colonies  of  Picas  and  Marmots,  and  of  species  of 
Eutamias  and  Putorius,  quite  different  from  the  species  of  the  foothills. 

i.    EUTAMIAS  LECTUS  sp.  nov. 

Type,  No.  385,  Mus.  Brooklyn  Inst.  Arts  and  Sciences,  Beaver  Valley,  Beaver 
County,  Utah,  July  25,  1904 ;  George  P.  Engelhardt. 

Postbreeding  Pelage. — Similar  in  size  to  E.  pictus,  but  tints  all  much 
stronger;  flanks  much  brighter,  deep  rufous,  extending  forward  to  include  the 
shoulders  and  sides  of  the  neck,  which  in  pictus  are  gray  with  a  slight  tinge  of 
fulvous;  dark  face  stripes  darker  and  broader  and  light  stripes  narrower;  post- 
auricular  white  patch  gray  instead  of  white,  much  more  restricted  and  less  con- 
spicuous ;  central  area  of  lower  surface  of  tail  bright  rufous  instead  of  pale 
fulvous. 
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Breeding  Pelage. — A  single  female  in  worn  breeding  pelage  has  lost  most  of 
the  rufous  tint  on  the  flanks  and  sides  of  the  neck,  the  ground  color  above  is 
grayer,  and  the  dark  dorsal  stripes  are  blacker,  through  the  fading  of  the  rufous 
suffusion  seen  in  freshly  moulted  specimens.  This  specimen  bears  a  close  re- 
semblance in  coloration  to  Eutamias  cinereicollis,  but  its  very  small  size  distin- 
guishes it  at  once  from  that  species. 

There  are  no  flesh  measurements,  but  the  size,  as  shown  by  the  length  of  the 
hind  foot  and  the  skull,  is  practically  the  same  as  in  E.  pictus.  The  feet,  how- 
ever, appear  narrower  and  slenderer. 

Represented  by  6  specimens,  all  but  one  in  postbreeding  pelage,  and  possibly 
young  of  the  year,  but  the  dentition  and  skull  show  full  maturity.  All  were 
taken  in  Beaver  Valley,  Beaver  County,  August  25. 

Eutamias  lectus  is  a  geographical  representative  of  E.  pictus,  differ- 
ing from  it  mainly  in  its  more  intense  coloration  throughout,  and  espe- 
cially in  the  rufous  of  the  flanks  extending  to  the  sides  of  the  neck, 
and  in  the  rufous  instead  of  pale  fulvous  under  surface  of  the  tail,  so 
that  on  comparison  of  specimens  of  the  same  age  and  season,  either 
singly  or  in  series,  the  difference  in  coloration  is  striking: 

2.    EUTAMIAS  ADSITUS  sp.  nov. 

Type,  No.  452,  Mus.  Brooklyn  Inst.  Arts  and  Sciences,  Briggs  Meadows,  Beaver 
Range    Mountains,    Utah    (alt.    10,000    ft.),    August    20,    1904;    George    P. 
Engelhardt. 
Postbreeding  Pelage. — Similar  to  E.  lectus  in  coloration  but  much  larger ; 

hind  foot  31    (28  in  lectus)  ;  skull,  total  length,  35   (30.5  in  lectus)  ;  width  of 

braincase,  17  (15  in  lectus). 

Represented  by  a  single  specimen  (adult)  taken  at  an  altitude  of 
10,000  feet  in  the  Beaver  Range  Mountains.  While  resembling  E. 
lectus  in  coloration,  the  skull  is  fully  one-third  larger  (in  general  bulk), 
and  the  feet  and  other  external  measurements  are  proportionally 
greater.  Probably  its  nearest  ally  is  Eutamias  umbrinus,  of  the  Uintah 
Mountains. 

Unfortunately  Mr.  Engelhardt  secured  only  one  specimen  of  this 
interesting  form,  which  he  naturally  supposed  was  the  same  species  as 
that  taken  in  Beaver  Valley,  described  above  as  Eutamias  lectus.  He 
informs  me  that  he  did  not  notice  any  striped  squirrels,  in  ascending 
the  mountains,  between  the  foothills  region  and  Briggs  Meadows,  at 
an  altitude  of  10,000  feet.  Here,  he  says,  "I  observed  about  six  of  these 
animals  one  afternoon  among  a  pile  of  rocks  two  miles  distant  from 
our  camp.  I  shot  one,  mutilating  it  greatly.  From  general  resemblance 
to  the  valley  species  I  took  it  to  be  the  same  and  made  no  further  efforts 
to  get  more." 
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3.     CITELLUS  (AMMOSPERMOPHILUS)  LEUCURUS  CINNAMOMEUS 

(Merriam). 

Seven  specimens,  Fort  Cameron,  Beaver  County,  Utah,  August  5. 
Common.  Somewhat  intermediate  in  character  between  leucurus  and 
cinnamomeus,  but  apparently  nearer  the  latter. 

4.    CITELLUS  (CALLOSPERMOPHILUS)  LATERALIS  (Say). 

Five  specimens,  mostly  half-grown  young,  Briggs  Meadows, 
Beaver  Range  Mountains,  Utah,  altitude  11,000  feet,  August  20. 
Common,  according  to  Mr.  Engelhardt,  from  about  8,000  to  12,000 
feet. 

Although  the  inner  pair  of  dark  dorsal  stripes  is  obsolete,  as  in 
C.  (C.)  lateralis  wortmani,  the  general  coloration  is  much  darker  than 
in  wortmani,  being  nearly  as  dark  as  in  true  lateralis.  These  specimens 
are  thus  intermediates  between  these  two  forms. 

5.     CITELLUS   (OTOSPERMOPHILUS)  GRAMMURUS   (Say). 

Six  specimens,  vicinity  of  Fort  Cameron,  Beaver  County,  Utah,  at 
altitudes  of  6,000  to  7,000  feet,  August  5. 

Not  satisfactorily  distinguishable  from  specimens  from  various 
localities  in  Arizona  and  New  Mexico. 

6.    CYNOMYS  PARVIDENS  sp  nov. 

Type,   No.  437,  Mus.  Brooklyn  Inst.  Arts  and  Sciences,   Buckskin  Valley,   Iron 
County,  Utah,  Aug.  25,  1904;  George  P.  Englehardt. 

Apical  half  to  two  thirds  of  tail  white,  as  in  Cynomys  leucurus  Merriam, 
from  Fort  Bridger,  Utah,  but  general  coloration  different,  and  dentition  much 
weaker. 

Above  dull  rufous,  the  tips  of  the  hairs  lighter,  slightly  varied  with  dusky- 
tipped  hairs  posteriorly ;  thighs  and  fore  limbs  clear  yellowish  rufous ;  below 
strong  yellowish  buff,  the  hairs  dusky  basally ;  proximal  third  of  tail  like  ad- 
joining parts  of  the  body,  the  apical  two  thirds  (or  about)  white,  varying  in 
different  specimens  from  yellowish  white  to  clear  white;  top  of  head  like  back, 
but  strongly  mixed  with  black,  as  are  the  cheeks  below  the  eyes ;  a  prominent  spot 
of  black  above  the  eye. 

Skull  similar  in  conformation  to  that  of  C.  "leucurus,"  but  with  much  weaker 
dentition  and  rather  smaller,  less  inflated  bullae,  and  a  slender  median  spine 
on  the  posterior  palatal  border  4  mm.  long, — much  longer  than  in  any  other 
member  of  the  genus. 

There  are  no  flesh  measurements,  but  the  hind  foot,  in  the  dry  skin, 
icasures  53  mm. 
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Represented  by  three  specimens,  taken  by  Mr.  Engelhardt,  two  of 
them  August  25,  in  Buckskin  Valley,  Iron  County,  Utah,  and  the  other 
in  Pine  Valley,  Beaver  County,  Utah,  August  i.  They  are  all  adult 
but  not  old,  the  teeth  being  unworn. 

Cynomys  parvidens  is  a  form  of  the  leucurus  (=lewisii)  group, 
distinguished  by  its  reddish  instead  of  pale  fulvous  coloration  and 
small  teeth.  The  incisors  are  pale  yellow  instead  of  white,  as  they  are 
in  all  of  the  four  specimens  of  true  leucurus  available  for  examination. 
The  white  tail  tip  is  also  longer  in  C.  parvidens. 

7.    MARMOTA  ENGELHARDTI  sp.  nov. 

Type,  No.  446,  Mus.  Brooklyn  Inst.  Arts  and  Sciences,  Briggs  Meadows  (alt. 
10,000  ft.),  Beaver  Range  Mountains,  Utah,  August  20,  1904;  George  P. 
Engelhardt. 

Sides  of  nose,  chin,  and  anterior  part  of  throat  white;  whole  top  of  head 
black;  upper  surface  of  body  grizzled  gray  and  dusky  brown,  the  underfur 
blackish  slate  basally  and  broadly  tipped  with  cinnamon,  the  long  hairs  black, 
broadly  tipped  with  white ;  shoulders  and  thighs  externally  like  the  dorsal  area ; 
eyering  and  large  patch  on  sides  of  neck  pale  rusty  yellow;  whole  ventral  sur- 
face deep  chestnut,  anteriorly  to  the  base  of  the  hairs,  posteriorly  the  basal  third 
blackish ;  inside  of  fore  and  hind  limbs  like  the  ventral  surface ;  upper  surface 
of  hind  feet  deep  chestnut;  tail  very  long,  the  apical  half  black,  the  proximal 
half  more  or  less  varied  with  gray  and  rusty-tipped  hairs. 

The  type  and  only  specimen  is  immature  and  without  flesh  measurements. 
The  dimensions  of  the  skin  are:  Total  length,  640  mm.;  head  and  body,  480; 
tail  vertebrae,  160;  tail  to  end  of  hairs,  205;  hind  foot,  70.  Skull  (still  retaining 
the  milk  premolars),  total  length,  74;  zygomatic  breadth,  48.3;  length  of  nasals, 
29;  breadth  of  rostrum  in  front,  15. 

In  pattern  of  markings  Marmota  engelhardti  agrees  with  M.  flavi- 
venter  and  M.  dacota,  but  differs  widely  in  coloration  from  either. 
Compared  with  specimens  of  M.  flaviveuter  from  Donner,  California, 
of  exactly  corresponding  age,  the  dark  tints  are  much  blacker,  and  the 
fulvous  tints  are  replaced  by  dark  ferrugineous  or  chestnut.  The  denti- 
tion is  much  weaker,  and  the  palate  is  more  produced  posteriorly,  and 
the  palatal  fossa  is  broader. 

The  Marmots  living  in  the  Beaver  Range  are  geographically  widely 
separated  from  any  other  locality  inhabited  by  representatives  of  this 
genus,  and  it  is  not  strange  that  they  should  show  the  impress  of  their 
surroundings  during  their  long  period  of  isolation. 

Mr.  Engelhardt  informs  me  that  he  found  these  animals  living  in 
colonies  among  the  rocks  at  from  9,000  to  ii,ooo  feet. 
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8.    ONYCHOMYS  MELANOPHRYS  (Merriam). 

One  specimen,  in  the  immature  gray  pelage,  Beaver  Creek  Hills, 
Beaver  County,  July  20. 

9.    PEROMYSCUS  SONORIENSIS  (LeConte). 

Five  specimens,  adult,  Beaver  Creek  Hills,  Beaver  County,  July  20. 

This  is  a  pale  gray-brown  mouse  indistinguishable  from  Arizona 
specimens  formerly  referred  by  me  (Bull.  Am.  Mus.  Nat.  Hist.,  VII. , 
1895,  229)  to  sonoriensis. 

10.     NEOTOMA  DESERTORUM    (Merriam). 
Four  specimens,  Fort  Cameron,  August  6. 

II.      MlCROTUS  MONTANUS  RIVULARIS    (Bailey). 

Five  specimens,  three  adult  and  two  young,  Beaver  Creek  Meadows, 
Beaver  County,  August  20. 

12.    THOMOMYS  sp. 

Two  specimens,  both  quite  young,  Fort  Cameron,  Beaver  Creek, 
Beaver  County,  August  8. 

13.    LEPUS  ARIZONA  (Allen). 

One  specimen,  young  of  the  year,  Beaver  Hills,  Beaver  County, 
August  7. 

14.    LEPUS  TEXIANUS  (Waterhouse). 

Five  specimens,  Beaver  Hills,  Beaver  County,  August  7.  One  of 
the  specimens  is  an  albino,  and,  except  the  white  ventral  surface,  is 
nearly  uniform  pale  cream-color. 

15.       OCHOTONA   CINNAMOMEA   Sp.    nOV. 

Type,  No.  434,  Mus.  Brooklyn  Inst.  Arts  and  Sciences,  Briggs  Meadows   (alt. 

11,000  ft.),  Beaver  Range,  Beaver  County,  Utah,  August  20,  1904;  George  P. 

Engelhardt. 

Similar  in  a  general  way  to  Ochotona  schisticeps  of  California,  but  differing 
from  it  in  various  cranial  characters,  and  especially  in  coloration. 

General  color  above  pale  cinnamon  rufous  strongly  varied  over  the  median 
dorsal  region  with  black-tipped  hairs ;  sides  nearly  uniform  dull  cinnamon ; 
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ventral  surface  dull  grayish  washed  with  buff,  the  hairs  blackish  plumbeous 
basally  for  three  fourths  of  their  length,  tipped  with  buffy  gray ;  top  of  head  and 
nuchal  region  gray,  tinged  with  buff,  the  tips  of  the  hairs  black,  giving  a  black- 
ish gray  effect,  but  quite  different  from  the  same  region  in  O.  schisticeps ;  ears 
blackish  externally,  narrowly  edged  with  white;  inside  grayish  dusky,  with  the 
long  hairs  at  the  inner  base  whitish;  fore  feet  buffy  gray  above,  soles  silvery 
gray ;  hind  feet  similar  above,  soles  blackish. 

Skull  similar  to  that  of  O.  schisticeps  but  very  much  smaller,  less  convex 
and  more  depressed,  and  the  audital  bullae  are  much  smaller  and  much  less 
swollen. 

Unfortunately  there  are  no  external  measurements  from  the  fresh  specimen, 
but  the  skull  shows  it  to  be  a  much  smaller  species  than  either  O.  schisticeps, 
O.  cuppes,  or  O.  princeps,  the  total  length  being  40  mm.,  as  against  43  in  O. 
schisticeps,  and  45  in  true  O.  princeps  (from  Banff,  Alberta).  In  the  dry  skin 
the  hind  foot  measures  27  mm.  and  the  ear  23. 

O.  dnnamomea  differs  from  all  of  its  known  North  American 
congeners  by  its  much  smaller  size  and  much  more  rufous  coloration, 
and  from  schisticeps  especially  by  lacking  the  well-defined  slaty-gray 
area  on  the  head  and  nape,  which  in  O.  cinnamomea  differs  from  the 
back  only  in  being  less  suffused  with  cinnamon  and  more  strongly 
washed  with  black. 

This  species  is  represented  by  two  specimens,  collected  by  Mr. 
Engelhardt  in  the  Beaver  Range  mountains  in  Beaver  County,  Utah, 
at  an  elevation  of  11,000  feet.  As  the  Beaver  Range  is  separated  by 
desert  areas  of  relatively  low  elevation  from  any  of  the  other  mountain 
ranges  of  Utah,  this  colony  of  alpine  animals  has  evidently  been  long 
isolated  and  subjected  to  unusual  conditions  of  environment  for  mem- 
bers of  the  family  Ochotonidse.  According  to  Mr.  Engelhardt  it  lives 
in  colonies  at  from  about  10,000  to  11,000  feet. 

l6.      PUTORIUS   ARIZONENSIS     (MeOTHS). 

One  specimen,  Briggs  Meadows,  Belknap  Peak,  altitude  1 1 ,000  feet, 
August  20. 
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Article   XII.  — MAMMALS    FROM  THE   STATES    OF  SINALOA 

AND  JALISCO,   MEXICO,  COLLECTED   BY  J.   H.   BATTY 

DURING   1904  AND   1905. 

By  J.  A.  ALLEN. 
PLATES  XX.-XXXIII. 

The  collections  which  form  the  basis  of  the  present  paper  were 
made  by  Mr.  J.  H.  Batty  in  1904  and  1905,  in  continuation  of  his 
work  in  Mexico  begun  in  Durango  in  1903.  During  his  three  years' 
work  in  Mexico  as  a  collector  for  this  Museum  Mr.  Batty  1  has  sent  in 
large  collections  of  mammals  and  birds,  and  many  reptiles  and  other 
natural  history  specimens,  mainly  from  the  States  of  Durango,  Sinaloa, 
and  Jalisco,  but  including  mammals  and  birds  collected  in  Lower 
California  in  October,  1903.  Reports  upon  some  of  these  collections 
have  already  appeared  in  this  Bulletin,2  and  others  will  follow  as  his 
work  proceeds. 

In  this  connection,  I  wish  to  acknowledge  my  indebtedness  to 
Dr.  C.  Hart  Merriam,  Chief  of  the  Biological  Survey,  U.  S.  Depart- 
ment of  Agriculture,  and  to  the  authorities  of  the  U.  S.  National 
Museum,  for  the  loan  of  specimens  for  use  in  the  present  connection ; 
to  Mr.  Gerrit  S.  Miller,  Jr.,  Assistant  Curator  of  Mammals,  U.  S. 
National  Museum,  for  assistance  in  identifying  various  species  of 
Bats;  to  Mr.  A.  H.  Howell,  Assistant,  Biological  Survey,  for  similar 
aid  in  respect  to  species  of  Reithrodontomys ;  and  to  Mr.  Wilfred  H. 

JAs  this  paper  is  passing  through  the  press  a  telegram  has  reached  the  Museum,  sent  by  his 
assistant,  Mr.  Sterling  Rohlfs,  announcing  that  on  May  27,  1906,  Mr  Batty  was  instantly  killed  by 
the  accidental  discharge  of  his  gun  while  collecting  for  this  Museum  at  Pijijiapam.  Chiapas,  Mexico. 
Mr.  Batty  was  a  collector  of  wide  experience  in  tropical  America,  and  was  especially  successful  in 
securing  the  larger  Carnivores.  He  was  a  man  of  great  energy  and  determination,  an  enthusiastic 
collector  and  hunter,  fearless  almost  to  a  fault.  He  was  under  engagement  with  this  Museum  to 
continue  his  work  across  Guatemala,  and  afterward  to  visit  the  Cauca  region  of  southwestern  Col- 
ombia. His  tragic  death  is  thus  a  serious  loss. 

Mr.  Batty  was  born  at  Springfield,  Mass.,  about  60  years  ago,  but  apparently  retained  his  re- 
markable physical  vigor  unabated  to  the  end.  He  fitted  for  college,  but  early  abandoned  his 
college  course  for,  to  him  doubtless,  more  attractive  pursuits,  and  spent  his  life  as  a  taxidermist 
and  natural  history  collector.  He  was  the  author  of  a  work  on  taxidermy,  and  published  one  or 
two  other  books. 

2  i.  List  of  Mammals  collected  by  Mr.  J.  H.  Batty  in  New  Mexico  and  Durango,  with  De- 
scriptions of  New  Species  and  Subspecies.  By  J.  A.  Allen.  This  Bulletin,  Vol.  XIX,  1903,  pp. 
587-612.  Published  Nov.  12,  1903. — Donna  Ana  Co.,  New  Mexico,  7  species,  123  specimens; 
northwestern  Durango,  34  species,  485  specimens.  Seven  species  and  7  subspecies  described  as 
new. 

2.  Further  Notes  on  Mammals  from  Northwestern  Durango.    By  J.  A.  Allen.     Ibid.,  Vol. 
XX,  1904,  pp.  205-210.     Published  May  28,  1904.     Sixty  specimens,  17  species,  adding  6  to  the 
former  list  (2  new),  making  a  total  of  40  species. 

3.  List  of  Birds  collected  in  Southern  Sinaloa,  Mexico,  by  J.  H.  Batty,  during  1903-1904. 
By  Waldron  De  Witt  Miller.     Ibid.,  Vol.  XXI,  pp.  339-369-     Published  Nov.  24,  1905.    Number 
of  specimens,    1164,  representing  160  species,    i  new  subspecies. 

4.  List  of  Birds  collected  in  Northwestern  Durango,  Mexico,  by  J.  H.  Batty,  during  1903. 
By  Waldron  De  Witt  Miller.     Ibid.,  Vol.  XXII,   pp.   161-183.    Published  June  2, '1906.    Number 
of  specimens,   829,  representing  132  species. 
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Osgood,  Assistant,  Biological  Survey,  for  kindly  determining  the 
specimens  of  Peromyscus,  nearly  all  of  which  have  passed  through 
his  hands  in  connection  with  his  monographic  revision  of  the  group, 
now  nearly  ready  for  the  press. 

I.  —  MAMMALS  FROM  SOUTHERN  SINALOA. 

The  Sinaloa  collection  was  made  in  the  extreme  southern  part 
of  that  State,  mostly  within  a  radius  of  about  a  dozen  miles  from 
Escuinapa  (spelled  Escuinada  on  some  maps),  which  point  was  the 
collector's  headquarters  and  base  of  supplies.  Most  of  the  specimens 
are  hence  labeled  simply  Escuinapa.  His  work  was  thus  mainly 
confined  to  a  narrow  coast  strip  extending  from  Rosario  southward 
totheTepic  boundary,  some  fifteen  miles  south  of  Escuinapa.  This 
low  strip  of  coast  country  "is  covered  with  lagoons  and  rivers.  It 
has  a  heavy  growth  of  mangroves,  and  is  sparsely  interspersed  with 
sandy  knolls  -and  flat  patches  of  higher  ground  covered  with  other 
vegetation.  East  of  the  lagoons,  for  the  five  miles  to  Escuinapa, 
and  thence  to  the  foothills  of  the  Sierra  Madre,  is  a  long  flat  plain 
covered  mostly  with  thorny  bushes,  yuccas,  and  patches  of  high  grass. 
On  this  tract  are  scattered  occasional  ranches.  Northwest  of  Escui- 
napa the  country  is  the  same  for  several  hundred  miles.  The  same 
character  of  country  continues  also  southeast  for  seventy  miles.  .  .  . 
East  of  Escuinapa  rise  small  bushy  hills,  sparsely  covered  with 
chapparal,  mesquite,  and  other  thorny  bushes  and  trees.  Twenty 
miles  directly  east,  the  altitude  is  about  3000  feet,  at  sixty  miles 
5000-6000  feet,  and  at  the  boundary  of  Durango  about  8000  feet.  .  .  . 
At  4000  feet,  oaks  first  appear;  at  5000  or  6000  feet  there  are  grassy 
hills,  the  valleys  between  being  wooded,  principally  with  large  oaks. 
Still  higher,  the  oaks  are  mostly  replaced  by  scattered  groves  of 
large  pines."1 

During  nearly  a  year  (December  19,  1903,  to  November  9,  1904) 
spent  in  this  region,  Mr.  Batty  exhaustively  explored  the  immediate 
vicinity  of  Escuinapa,  from  the  coast  lagoons  and  small  islands 
(Hacienda  Island  and  Los  Cabras  Island)  on  the  coast  to  the  dry 
plains  and  knolls  to  the  eastward  of  the  adjoining  low  coast  plain, 
the  altitude  ranging  from  sea  level  to  100  feet.  Excursions  were 
made  northward  to  Rosario  (the  type  locality  of  a  number  of  small 
mammals  collected  by  Mr.  P.  O.  Simons  in  1897),  about  twenty 

»  Compiled  by  Mr.  W.  De  W.  Miller  from  the  collector's  notes;  see  this  Bulletin,  Vol.  XXI, 
pp.  339,  34°- 
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miles  north  of  Escuinapa  at  an  altitude  of  about  500  feet;  and  to 
Papachal  (altitude  600  feet)  and  Elota  (altitude  800  feet,  and  about 
one  hundred  miles  north  of  Escuinapa) .  Very  few  mammals,  however, 
appear  to  have  been  taken  at  either  of  these  points.  In  the  spring 
of  1904  (March  15  to  May  20)  an  expedition  was  made  to  the  foothills 
of  the  Sierra  Madre,  nearly  to  the  Durango-Sinaloa  boundary,  during 
which  66  mammals  were  collected,  as  follows:  Lavanilla,  altitude  3000 
feet,  2  specimens;  Los  Pieles,  altitude  3500  feet,  14  specimens;  Arroyo 
de  Limones,  30  specimens;  Arroyo  de  Taquaco,  altitude  4000 
feet,  i  specimen;  Juan  Lisiarraga  Mountain,  altitude  5500  feet,  19 
specimens. 

The  bulk  of  the  mammal  collection  from  southern  Sinaloa  is  thus 
from  a  very  circumscribed  locality,  and  probably  includes  about 
all  the  species  found  there,  with  the  probable  exception  of  a  number 
of  species  of  Bats.  It  is  thus  of  special  interest  as  thoroughly  repre- 
senting the  mammal  fauna  of  a  definite  area,  which  thus  becomes 
available  for  comparison  with  other  well-worked  localities,  as  the 
limited  district  in  northwestern  Durango  explored  by  Batty  in  1903, 
and  the  nearer  localities  in  northwestern  Jalisco  carefully  worked 
by  him  in  1905.  A  comparison  of  results  shows  that  of  the  40  species 
(or  37,  excluding  the  introduced  species  of  Mus)  obtained  in  north- 
western Durango  only  one,  the  Gray  Fox  (Urocyon  cinereoargenteus 
scottii),  is  found  in  either  southern  Sinaloa  or  northwestern  Jalisco, 
and  possibly  a  Nyctinomus.  It  is  also  shown  that  of  the  41  species 
and  subspecies  (39,  excluding  Mus}  found  in  southern  Sinaloa  only 
1 6  are  included  in  the  60  species  and  subspecies  taken  in  Jalisco, 
although  3  others  have  representative  subspecies  in  the  two  regions, 
notwithstanding  that  the  Sinaloa  and  northern  Jalisco  localities  are 
separated  geographically  by  a  distance  of  rather  less  than  200  miles. 

The  Sinaioa  collection  is  perhaps  most  remarkable  in  what  it 
lacks,  since  it  contains  no  Spermophiles,  no  species  of  Wood  Rat  (genus 
Neotoma),  only  one  species  of  Skunk  (genus  Conepatus,  Mephitis 
and  Spilogale  being  both  absent),  and  no  species  of  the  family  Geo- 
myidae.  None  of  these  could  well  have  been  overlooked  had  they 
been  present.  Species  of  Neotoma  and  Thomomys  are,  however,  well 
known  to  occur  not  far  to  the  northward  of  Escuinapa. 

Mr.  Batty  evidently  gave  special  attention  to  the  larger  mammals, 
these  being  represented  in  large  series,  and  are  especially  welcome  as 
giving  unusual  opportunity  for  the  study  of  individual,  seasonal, 
and  age  variations  in  a  number  of  species.  There  are,  for  example, 
about  100  specimens  of  Nasua,  nearly  50  of  Procyon,  15  of  Conepatus, 
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44  of  Didelphis,  20  of  Tatu,  23  of  Tayassu,  over  100  of  Odocoileus, 
14  of  Lynx,  24  Ocelots,  5  Jaguars,  and  corresponding  series  of  the 
common  Rodents  and  Bats.  The  collection  numbers  altogether  825 
specimens,  representing  41  species. 

As  in  his  previous  collections,  Mr.  Batty  has  usually  taken  four 
measurements  of  most  of  the  specimens,  namely:  (i)  Head  and  body; 
(2)  tail  vertebrae;  (3)  hind  foot  (measured  to  the  end  of  the  longest 
toe,  and  hence  not  including  the  claws) ;  (4)  ear,  measured  from  the 
notch,  and  in  some  cases  also  from  the  crown.  The  total  length, 
as  given  in  the  following  pages,  is  made  up  (for  convenience  in  com- 
parison with  the  usual  'total  length')  by  adding  the  collector's  first 
two  measurements.  He  was  obliged  to  take  his  measurements  in 
inches  and  fractions  (usually  i6ths),  owing  to  the  early  loss  in  the 
field  of  his  metric  rule,  so  that  it  has  been  necessary  to  reduce  them 
to  the  metric  system.  In  the  case  of  the  larger  species,  such  additional 
measurements  were  taken  as  would  be  required  by  the  taxidermist 
in  mounting  the  specimen,  but  they  are  here  omitted  as  being  not 
especially  useful. 

In  the  following  measurements  of  skulls,  total  length  is  the  greatest 
length  of  the  skull  (  =condylo-basal  length  of  Thomas) ;  basal  length 
is  the  distance  from  the  inferior  border  of  the  foramen  magnum  to 
the  inner  base  of  the  middle  incisor  (=  basilar  length  of  Hensel  and 
Thomas) ;  occipito-nasal  length,  used  only  for  the  species  of  Lepus, 
is  to  be  taken  in  its  literal  sense1  —  occipital  crest  to  front  border 
of  nasals;  palatal  length,  from  inner  base  of  incisors  to  palatal  notch 
(^palatilar  length  of  Thomas).  Other  measurements,  when  re- 
quiring explanation,  are  explained  as  used. 

The  measurements  are,  of  course,  always  in  millimeters,  unless 
otherwise  stated. 

i.     Marmosa  sinaloae  Allen. 

Nine  specimens,  Escuinapa,  Jan.  8  and  28,  Feb.  5  and  6,  June 
24,  July  3,  4,  15,  and  17. 

1  Occipito-nasal  length  has  been  used  for  "the  greatest  length  of  the  skull,"  or  for  the 
"length  on  median  line  from  occipital  crest  to  front  of  nasals,"  by  the  same  authors  on  different 
occasions.  "Basal  length"  and  "  basilar  length"  have  been  defined  by  one  and  the  same 
author,  in  different  connections,  to  mean  :  Basilar  length,  (i)  occipital  condyle  to  incisor,  or 
more  explicitly,  from  one  of  the  occipital  condyles  to  the  posterior  edge  of  the  alveolus  of  the 
middle  incisor  of  the  same  side;  (2)  from  condyle  to  front  border  of  premaxilla.  Basal  length, 
from  basion  (anterior  margin  of  foramen  magnum)  to  gnathion  (front  edge  of  premaxilla) ; 
greatest  basal  length,  condyle  to  front  9f  premaxilla.  In  cases  (which  are  many)  where  these 
terms  are  used  without  definition,  there  is  always  uncertainty  of  meaning.  I  find  I  have  myself 
in  common  with  many  other  writers,  used  the  same  terms  in  slightly  different  senses  in  papers  pub- 
lished at  different  times.  Mr.  Oldfield  Thomas's  recent  'Suggestions  for  the  Nomenclature  of  the 
Cranial  Length  Measurements  and  of  the  Cheek-teeth  of  Mammals'  (Proc.  Biol.  Soc.  Washing- 
ton, Vol.  XVIII  pp.  191-196,  Sept.  2,  ^1905),  are  therefore  especially  welcome,  and  should 
Inu  S2,iedlly  p°  tne  uss  of  a  definite  and  uniform  system  of  terms  among  all  mammalogists, 
Inat  Ihomass  terms  are  not  adopted  in  this  paper  is  due  to  the  fact  that  most  of  the  meas- 
uremsnts  had  baan  taken  and  a  large  part  of  the  manuscript  prepared  before  his  excellent  paper 
appeared. 
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Measurements:  An  adult  female,  total  length,  247;  head  and 
body,  114;  tail,  133;  hind  foot,  18;  ear  from  notch,  22  mm.  Two 
adult  males  average,  total  length,  269;  head  and  body,  127;  tail,  142; 
hind  foot,  19  .  8;  ear,  23. 

2.     Didelphis  mesamericana  mesamericana  (Okeri). 

Thirty-six  skins  and  skulls,  and  8  additional  skulls,  all  from 
Escuinapa,  Jan.  i-Feb.  2  (adults),  June  26,  July  5  (2  nurslings). 
The  series  includes  15  adult  males,  n  adult  females,  3  young  adults, 
and  7  young  apparently  only  a  few  weeks  old  (length  of  head  and 
body,  140-160  mm.).  Of  the  adults  16  represent  the  black  phase, 
and  12  the  gray  phase,  divided  about  equally  as  to  sex,  while  the 
8  young  ones  are  all  of  the  black  type.  The  series,  excluding  the 
nurslings,  consists  almost  wholly  of  middle-aged  adults,  with  a  few 
very  old  specimens  and  a  few  in  which  the  dentition  is  not  quite 
mature. 

The  measurements  of  this  series,  both  external  and  cranial,  fall 
considerably  below  those  of  specimens  from  central  and  eastern 
Mexico  (D.  mesamericana  tabasensis),  but  agree  in  this  respect  with 
specimens  from  Jalisco  and  Colima. 

Twelve  adult  males  give  the  following:  Total  length,  805  (767- 
845);  head  and  body,  418  (394-445);  tail  vertebrae,  387  (373-406); 
hind  foot  without  claws,  56.5  (54-60);  ear  from  notch,  51.3  (45-54). 
Skulls  of  same:  Total  length,  112  (106-119);  zygomatic  breadth, 

53-5   (49-55)- 

Nine  females:  Total  length,  747  (711-788);  head  and  body,  376 
(356-394);  tail  vertebrae,  341  (328-390);  hindfoot,  52  (48-56);  ear,  50 
(48-52).  Skulls:  total  length,  100.6  (93-110);  zygomatic  breadth,  47 
(42-52). 

A  similar  series  of  specimens  from  the  State  of  Jalisco  give  practi- 
cally the  same  measurements,  the  average  total  length  of  the  skull 
being  exactly  the  same,  and  the  external  measurements  average 
practically  the  same,  while  a  similar  number  of  specimens  from 
the  States  of  Vera  Cruz,  Tabasco,  and  Chiapas  are  much  larger,  as 
follows:  Total  length  (n  males),  887;  head  and  body  468;  tail  vert- 
ebrae, 415;  total  length  of  skull,  121;  zygomatic  breadth,  61.5:  9 
females,  total  length,  798;  head  and  body,  412;  tail  vertebrae,  387; 
total  length  of  skull,  104;  zygomatic  breadth,  51.  The  difference 
in  total  length  is  82  mm.  in  the  males  and  51  in  the  females,  and  in 
total  length  of  skull  in  the  males,  9  mm.,  and  in  zygomatic  breadth, 
8  mm.,  with  corresponding  differences  in  the  females. 
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3 .     Tatu  novemcinctum  mexicanum  (Peters) . 

Twenty  specimens,  all  from  the  immediate  vicinity  of  Escuinapa, 
Dec.  28-Jan.  7,  and  one  each  Feb.  9  and  March  5.  Only  4  have  fully 
acquired  the  permanent  dentition,  and  only  one  has  merely  the 
milk  dentition;  in  all  the  others  the  milk  dentition  is  being  replaced 
by  the  permanent  teeth,  every  stage  of  the  change  being  represented 
in  different  specimens. 

As  is  well  known,  the  change  occurs  relatively  late  in  life,  nearly 
all  the  specimens  in  the  present  series  which  show  the  change  having 
nearly  or  quite  attained  adult  size.  The  sexes  are  about  equally 
represented. 

The  females  are  considerably  smaller  than  the  males,  as  shown 
by  the  following  measurements: 

Eight  males:  Total  length,  825  (744-903);  head  and  body,  431 
(386-483);  tail,  381  (356-419);  hind  foot  (with  claws,  from  skin),  83 
(80-85);  ear>  37  (32-4o). 

Seven  females:  Total  length,  728  (679-762);  head  and  body,  367 
(330-419) ;  tail,  361(330-394);  hind  foot  (from  dry  skin),  82  (75-86); 
ear,  35.4  (32-38). 

Unfortunately  the  front  border  of  the  nasals  is  defective  in 
most  of  the  skulls,  but  in  4  complete  male  skulls  the  total  length 
of  the  skull  ranges  from  91-101.5,  averaging  97.4;  two  female  skulls 
have  a  total  length,  respectively,  of  85  and  89.  Zygomatic  breadth, 
8  males,  38.5  (36-42);  6  females,  37.5  (35-40).  Mastoid  breadth, 
8  males,  27.5  (26-28.5);  6  females,  26.5  (25.5-27). 

The  number  of  teeth  varies  from  f  if  to  fif ,  as  follows:  5  skulls, 
JlJ;  ii  skulls,  -fif;  2  skulls,  fif;  i  skull,  £z|;  i  skull,  fif.  The 
skull  varies  greatly  in  different  specimens  independently  of  sex  or 
age,  particularly  in  the  relative  length  and  breadth  of  the  rostrum, 
and  in  other  individual  elements,  as  notably  the  lachrymal  bone. 
The  nasals  vary  in  width  (at  the  narrowest  part)  from  4.5  to  7  mm., 
and  also  vary  in  relative  length.  The  lachrymal  varies  greatly  in 
size,  and  also  in  form,  from  triangular  to  quadrate.  Generally  it 
is  triangular,  with  the  apex  forming  a  sharp  angle  at  the  antero- 
superior  border,  the  upper  border  being  straight  and  horizontal, 
and  the  anterior  border  a  straight  obliquely  descending  line ;  the  lower 
border  and  also  the  posterior  border  are  sometimes  approximately 
straight,  although  the  former  more  commonly  rounds  upward  to  meet 
the  front  border  without  forming  a  distinct  angle.  The  lachrymal  is 
thus  usually  three-sided,  with  the  upper  and  posterior  margins  straight 
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Fig.  i.      Tutu  novemcinctum  mc.\-icaninn.     No.  24054,9,  Escuinapa,  Sinaloa,  Tan.  7,  1004,  J.  H. 
Batty.  Nat.  size.     (Tip  of  nose  broken   off.) 


Fig.  2.      Tatu  novemcinctuui  mexicanum.     No.  24063,  Escuinapa,  Sinaloa,  J.  H. 
size.     (Tip  of  nose  broken  off.) 


Batty.     Nat. 


Fig.  3.        Tatu  novemcinctum  mexicanum.      No.   24732,  $    Escuinapa,  Sinaloa    March'i;    1004 
J.  H.  Batty.     Nat.  size.      (Tip  of  nose  broken  off.) 
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and  the  antero-inferior  convex.  More  rarely  it  is  practically  quadrate, 
or  the  anterior  portion  may  be  rounded  on  the  upper  as  well  as  on 
the  lower  margin.  It  varies  not  less  in  proportions  than  in  form: 
in  perhaps  the  larger  number  of  cases  the  antero-posterior  and  vertical 
diameters  are  nearly  or  exactly  equal;  in  other  cases  the  vertical 
greatly  exceeds  the  antero-posterior,  and  in  other  cases  it  may  be 
less.  Six  skulls  selected  to  show  variation  in  this  respect  have  the 
antero-posterior  length  and  the  vertical  length  of  the  lachrymal  as 
follows:  14.5  X  n,  14  X  14,  15  X  13,  13.5  X  n,  15  X  14,  i4X  12  mm. 
Figures  1-3  illustrate  examples  of  purely  individual  variation. 

The  number  of  free  dorsal  bands  in  the  carapace,  along  the  median 
line,  is  8  in  1 8  specimens  out  of  19,  the  other  having  9,  or  9  and  10 
bands  respectively  in  all.  Four  Texas  specimens  also  have  8,  while 
one  from  Trinidad,  B.  W.  I.,  4  from  Santa  Marta,  Colombia,  and  3 
from  Chiriqui,  Panama,  have  each  9  free  bands,  or  10  in  all. 

In  regard  to  the  relationship  of  the  nine-banded  armadillos  of 
Texas  and  Mexico  to  those  of  Central  America  and  South  America, 
little  can  here  be  said,  owing  to  lack  of  proper  material.  These  ani- 
mals are  subject  everywhere  to  such  a  wide  range  of  individual 
variation  that  large  series  of  specimens  are  necessary  from  many 
localities  in  Central  and  South  America  for  comparison  with  those  now 
in  hand  from  Mexico  before  satisfactory  conclusions  can  be  reached. 
It  appears  evident,  however,  that  the  Mexican  form  is  subspecifically 
separable  from  those  occurring  in  Central  America  and  southward, 
but  I  fail  to  see  any  appreciable  differences  that  are  of  any  importance 
between  specimens  from  Texas  *  and  western  Mexico. 

4.     Tayassu  angulatum  sonoriense  (M earns). 
(PLATE  XX.) 

Twenty-four  specimens,  of  which  14  are  fully  adult,  and  the  others 
more  or  less  immature;  both  sexes  are  about  equally  represented. 
They  were  all  collected  at  or  in  the  immediate  vicinity  of  Escuinapa, 
as  follows:  Dec.  24-26,  Jan.  3-10,  19,  Feb.  17-23,  March  4,  April  19 
22,  May  3,  23. 

As  shown  below,  this  series  of  specimens  presents  a  wide  range  of 
individual  variation,  both  in  coloration  and  cranial  characters,  but 
the  animal  from  southern  Sinaloa  seems  better  referable  to  sonoriense 
than  to  either  of  the  other  described  forms  of  the  T.  angulatum  group. 
None  of  the  several  recognized  forms  of  this  group  seems  to  be  at 

i  Recently  separated  by  Mr.  Vernon  Bailey  as  Tatu  novemcinctum  texanum.  (N.  Amer.  Fauna 
No.  25,  p.  53,  tigs.  5  and  6.     Oct ..   1905.) 
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all  sharply  differentiated,  the  average  differences  being  more  or  less 
obscured  by  the  large  amount  of  individual  variation  found  in  every 
large  series  of  specimens.  True  T.  angulatum,  from  the  Lower  Rio 
Grande  and  eastern  Texas,  is  darker,  with  a  more  massive  skull, 
broader  postpalatal  region,  and  rather  heavier  dentition  than  son- 
oriense,  as  represented  by  Arizona  specimens,  which  are,  on  the  other 
hand,  rather  lighter  and  grayer  than  the  Escuinapa  series,  with  also 
a  relatively  broader  skull.  The  Arizona  specimens  are,  however, 
much  older  than  any  of  the  specimens  from  Escuinapa,  and  the  slightly 
more  massive  character  of  the  skull  may  be  due  to  the  greater  age  of 
the  specimens. 

"  Most  common  along  the  Pacific  coast,  especially  in  the  lowlands. 
They  follow  up  canons  and  beds  of  streams,  in  small  bands  or  singly, 
often  to  an  altitude  of  5,500  feet,  but  few  are  found  higher  than 
2,000  feet.  Those  found  at  the  higher  elevations  are  larger  and  shyer, 
and  have  longer  and  coarser  bristles.  I  have  never  seen  any  more 
than  ninety  miles  (air  line)  from  the  Pacific  coast. 

"The  Peccary  interbreeds  freely  with  domestic  pigs,  and  associ- 
ates with  them  on  apparently  as  good  terms  as  with  its  own  kind.  It 
feeds  on  many  things,  like  the  bear,  but  principally  on  the  leaves  of 
various  shrubs,  the  blossoms  of  flowering  trees,  wild  figs,  berries, 
and  the  fruit  of  the  coporno. 

"During  many  years'  observations,  I  have  never  seen  a  female 
with  more  than  two  young,  though  it  is  said  by  the  natives  about 
Escuinapa  that  as  many  as  seven  young  have  been  found,  on  several 
occasions,  with  one  female. 

"The  hearing  of  the  Peccary  is  acute,  and  it  has  a  keen  sense 
of  smell.  Both  sexes  are  hard  fighters.  An  old  male  generally  leads 
the  band,  and  at  a  signal  from  him  the  others  will  scatter  and  hide, 
or  attack,  as  the  case  may  be.  Many  dogs  are  killed  by  Peccaries, 
being  torn  open  or  gashed  by  their  long,  sharp-edged  canine  teeth. 
When  about  to  attack,  the  Peccary  lowers  its  head,  champs  its  teeth, 
and  advances  sideways  with  its  mouth  open  and  under  jaw  turned 
to  one  side,  ready  for  an  upward  lunge  to  rip  up  its  enemy.  When 
a  band  is  attacked  by  many  dogs,  the  Peccaries  immediately  close  up 
in  a  bunch,  forming  a  ring  with  heads  outward,  which  position  they 
stubbornly  maintain,  fighting  until  the  dogs  leave  them,  the  dogs 
knowing  that  they  cannot  break  the  circle  without  being  killed  or 
badly  cut  by  the  Peccaries'  tusks."  -J.  H.  B. 

The  collector's  measurements  are  as  follows:  9  adult  males  (m1 
slightly  worn  in  the  youngest,  and  the  teeth  not  greatly  worn  in  any), 
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total  length,  895  (812-970);  tail,  30  (25-37);  hind  foot  —  measure- 
ments not  available;  ear,  93  (89-110):  5  adult  females  (teeth  only 
slightly  worn,  the  wear  except  in  one  specimen  limited  to  m1),  total 
length,  913  (889-939).  The  females  average  slightly  larger  than  the 
males,  in  both  external  and  cranial  measurements,  as  shown  by  the 
subjoined  table  of  measurements  of  the  skulls. 

There  is  much  variation  in  respect  to  coloration.  Taking  the 
series  as  a  whole,  two  color  phases  are  fairly  recognizable,  a  yellowish 
phase  and  a  gray  phase,  the  latter  predominating  in  the  ratio  of  about 
6  gray  specimens  to  i  yellow.  In  the  yellow  phase  the  yellowish  tint 
is  most  pronounced  on  the  '  collar, '  or  oblique  shoulder  stripes,  and 
on  the  sides  of  the  head  and  neck.  In  several  specimens  these  parts, 
but  especially  the  'collar,'  are  strong  yellowish  buff,  as  in  T.  a. 
humerale,  and  the  sides  of  the  body  are  also  strongly  suffused  with 
buff.  In  the  gray  phase,  in  extreme  specimens,  the  collar  is  white, 
as  is  the  ground  color  of  the  sides,  but  generally  there  is  a  more  or  less 
decided  suffusion  of  pale  buff.  The  shoulder  stripes  are  a  pronounced 
feature  in  only  about  half  the  specimens;  in  some  they  are  entirely 
obsolete;  in  a  few  they  are  strongly  developed,  but  in  most  of  the  speci- 
mens they  are  not  conspicuously  prominent.  The  amount  of  black 
in  the  dorsal  area  is  also  variable,  depending  upon  the  amount  of  black 
tipping  the  bristles. 

There  are  several  noteworthy  cases  of  individual  variation  in 
cranial  characters,  especially  in  the  length  of  the  upper  molariform 
series,  the  breadth  of  the  skull  as  compared  to  its  length,  breadth 
of  the  posterior  nares,  relative  size  of  the  bullae,  etc.  In  one  adult 
male  skull  with  a  basal  length  of  192  mm.  the  zygomatic  breadth  is 
104  mm.;  in  another  adult  male  skull  of  exactly  corresponding  age, 
but  having  a  basal  length  of  only  183  mm.,  the  zygomatic  breadth  is 
120  mm.  This  skull  is  not  exceptionally  broad  in  other  measure- 
ments, and  only  in  this  respect  forms  a  striking  variant  from  the 
rest  of  the  series.  A  female  skull,  the  largest  and  slightly  the  oldest 
of  the  series  of  females,  also  departs  widely  from  the  normal  in  the 
great  length  of  the  palatal  region  and  of  the  upper  molariform  beries, 
which  each  have  a  length  of  6  mm.  above  the  average,  combined  with 
a  zygomatic  breadth  2  mm.  below  the  average.  There  is  great 
individual  variation  in  both  the  form  and  size  of  the  audital  bullse, 
the  breadth  sometimes  nearly  equalling  the  length  (24  X  26  mm.) 
or  being  much  less  (20  X  25  mm.  or  18  X  22  mm.  etc.). 

The  length  of  the  upper  molariform    series    (pm1  —  m3)    varies 
in  the  males  from  61  to  67  mm.,  and  in  the  females  from  54  to  69 
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mm.!  In  the  females  the  range,  with  one  exception,  is  from  61.5 
to  69  mm.,  with  various  intermediate  stages  in  both  series,  as  shown 
in  the  subjoined  table  of  measurements. 

There  is,  further,  a  striking  variation  in  the  structure  of  the 
middle  region  of  the  ventral  aspect  of  the  skull.  This  consists  in 
the  presence  or  absence  of  an  elongated  bulbous  expansion  outside 
of  the  walls  of  the  narial  passage.  This  expansion  is  due  apparently 
to  the  development  of  a  large  sinus  between  the  two  plates  of  the 
orbitosphenoid.  It  is  convex  externally,  with  a  transverse  diameter 
of  10  to  15  mm.,  a  vertical  diameter  of  15  to  20  mm.,  and  a  length 
of  35  to  40  mm.,  or  more,  it  extending  posteriorly  to  or  slightly 
beyond  the  plane  of  the  palatal  notch,  and  anteriorly  about  to  a 
plane  passing  between  m1  and  m2.  Its  external  wall  is  thin,  papery, 
and  generally  very  fragile ;  the  enclosed  cavity  may  be  entirely  hollow 
or  more  or  less  filled  with  inosculating  bony  lamellae.  This  bulbous 
expansion  of  the  orbitosphenoid  is  present  in  rather  more  than  half 
of  the  Escuinapa  series  of  skulls  (in  12  out  of  21),  and  also  in  about 
the  same  proportion  in  the  Peccary  skulls  from  other  Mexican  and 
United  States  localities;  it  is  developed  symmetrically  in  both  orbito- 
sphenoids,  but  varies  more  or  less  in  size,  according  to  the  extent  to 
which  it  may  be  developed  in  different  specimens.  It  is  also  present 
in  both  sexes,  and  in  young  specimens  which  still  retain  the  entire 
milk  dentition  as  well  as  in  adults. 

Associated  with  this  striking  modification  of  the  orbitosphenoids 
is  an  abnormal  inflation  of  the  maxillary  arm  of  the  zygoma  and 
of  the  lower  part  of  the  lachrymal  which  become  often  enormously 
expanded,  with  thick  walls  enclosing  a  sinus,  contributing  still  further 
to  greatly  modify  this  portion  of  the  skull.  (See  Plate  XX,  and  ac- 
companying descriptive  matter.)  It  is  evident  that  this  strange 
modification  of  tha  orbitosphenoids  and  adjacent  parts  is  patho- 
logical in  character,  due  probably  to  the  presence  of  parasites,  that 
can  readily  find  their  way  from  the  sinuses  of  the  posterior  nares  into 
the  maxilla  and  adjoining  parts  of  the  skull. 

In  this  connection  an  examination  has  been  made  of  nearly  50 
skulls  of  Peccaries  in  the  Museum  collection  from  various  parts  of 
South  America,  with  the  following  results:  In  a  series  of  17  skulls  of 
T.  pccari  from  the  Santa  Marta  district  of  Colombia,  all  were  found 
diseased  in  the  manner  above  described,  so  that  this  condition  might 
readily  be  mistaken  for  the  normal.  In  20  skulls  of  T.  iorvum  about 
80  per  cent,  show  the  diseased  condition  strongly,  and  others  show 
traces.  Of  9  skulls  of  T.  tajacu  from  Chapada,  Matto  Grosso,  Brazil, 
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MEASUREMENTS  OF  13  SKULLS  OF  Tayassu  angulatum  sonoriense. 

Condition  of  teeth. 
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2  only  are  normal.  The  inflation  of  the  bones  forming  the  antero- 
inferior  wall  of  the  orbit,  through  the  invasion  of  these  parts  by  some 
parasite,  is  so  general  in  the  whole  group  of  Peccaries  that  the  absence 
of  such  conditions  seems  to  be  almost  exceptional. 

An  enlargement  of  the  frontal  region  in  the  skull  of  certain  species 
of  the  Mustelidas,  especially  in  the  Skunks,  due  also  to  a  parasite, 
is  well  known,  but  it  is  apparently  less  general  than  is  this  still  more 
striking  pathological  modification  of  the  skull  in  the  Peccaries,  which 
may  also  be  well  known,  but  to  which  I  have  thus  far  seen  no  reference. 

Three  skulls  from  different  localities  in  the  State  of  Jalisco  (see 
below,  under  next  article)  average  the  same  as  the  Escuinapa  series, 
and  each  can  be  exactly  matched  by  skulls  in  that  series.  Four 
skulls  from  Arizona,  each  much  older  than  any  in  the  Escuinapa 
series,  have  the  same  average  length  but  are  much  broader  in  nearly 
all  of  the  transverse  measurements,  due  apparently  to  their  greater 
age.  Old  skulls  from  eastern  Texas  are  slightly  larger  in  all  measure- 
ments than  even  the  old  Arizona  skulls,  with  decidedly  heavier 
dentition  and  greater  postpalatal  and  basioccipital  breadth. 

5.     Odocoileus  sinaloae  Allen. 
(PLATES  XXI-XXVI.) 

One  hundred  and  seven  specimens,  topotypes  of  the  species,  of 
which  about  70  are  carefully  prepared  skins,  mostly  with  good  skulls, 
and  35  are  hunters'  skins,1  more  or  less  imperfect.  They  represent 
adults  of  both  sexes,  and  young  from  six  to  eight  months  old  and 
upward  to  young  adults.  They  were  collected  as  follows:  In  Jan- 
uary, 22  specimens;  in  February,  39  specimens;  in  March,  15  specimens; 
in  May,  8  specimens  (3  are  skulls  without  skins) ;  in  December,  2 
specimens.  The  remainder  are  mostly  hunters'  pelts,  generally  with- 
out date  of  collecting;  the  grea:er  part  of  them  are  winter  specimens, 
but  several  are  in  summer  pe!?ige. 

"Ranges  from  the  coast  eastward  to  the  second  range  of  the 
Sierra  Madre.  Most  numerous  in  the  wet  season  (July  to  November, 
inclusive)  in  the  mountains,  returning  in  large  numbers  to  the  low- 
lands and  foothills  of  the  coast  region  during  the  dry  season.  The 
females  have  one  and  sometimes  two  fawns  in  June  and  July.  This 
species  is  a  jumper,  clearing  high  fences  when  in  search  of  squashes 
or  bean  vines,  which  they  greedily  devour."  -J.  H.  B. 

1  The  large  series,  especially  of  hunters'  skins,  is  due  to  the  fact  that  many  deer  were  killed  to 
supply  the  camp,  and  also  the  natives  of  the  vicinity,  with  meat,  and  the  collector  utilized  the  pelts 
as  specimens. 
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As  many  of  the  deer  which  were  saved  for  mounting  were  killed 
and  brought  in  in  a  mutilated  condition  by  native  hunters,  only 
about  one- third  of  the  specimens  were  measured  before  skinning, 
and  of  these  many  are  immature.  Only  six  of  the  measured  bucks 
appear  to  have  been  fully  adult,  and  of  these  only  two  or  three  were 
'old  adults.'  Of  the  measured  does  eight  are  adult,  while  several 
of  them  are  quite  old.  The  collector's  available  external  measure- 
ments are  as  follows: 

Males,  6  adults:  Total  length,  1440  (1384-1461);  head  and  body, 
1217  (1168-1245);  tail  vertebrae,  223  (191-254);  ear  from  notch,  141 
(130-146). 

Females,  8  adults:  Total  length,  1277  (1182-1340);  head  and 
body,  1123  (1092-1156);  tail  vertebras,  191  (178-197);  ear,  140  (127- 
146). 

The  pelage  of  the  Sinaloa  Deer  is  fine  and  short,  and  thus  very 
unlike  that  of  northern  deer.  While  there  are  only  a  few  summer 
specimens,  the  large  series  of  winter  specimens  gives  abundant  oppor- 
tunity for  the  study  of  individual  variation 'in  coloration.  The  species 
was  originally  based  on  two  immature  December  specimens,  which 
prove  to  represent  the  average  winter  coloration,  but  a  fuller  descrip- 
tion, based  on  the  present  ample  material,  is  now  presented.  Also 
many  illustrations  of  skulls  are  given,  to  illustrate  not  only  the 
cranial  characters,  but  their  wide  range  of  variation. 

In  January  specimens  the  pelage  of  the  upper  surface  has  a  length 
•of  only  about  12  to  15  mm.;  the  individual  hairs  are  smoke-gray, 
lighter  at  the  extreme  base,  with  pale  buffy  gray  tips.  The  general 
coloration  is,  in  general  effect,  in  average  specimens,  pale  buffy  gray,, 
darker  on  the  middle  of  the  back,  shoulders,  and  dorsal  aspect  of 
the  neck,  and  quite  blackish  on  the  forehead  and  crown;  the  flanks, 
are  lighter  and  more  buffy,  shading  into  a  rather  ill-defined  lateral 
line  of  yellowish  drab ;  sides  of  face,  sides  of  neck,  and  ears  externally 
dingy  gray  brown;  there  is  the  usual  whitish  noseband,  divided 
mesially  and  bordered  by  dark  brown;  the  upper  surface  of  the  tail 
is  strong  fulvous,  sometimes  mixed  with  dusky,  the  sides  and  lower 
surface  white;  the  throat,  from  the  chin  posteriorly,  is  dull  white 
or  grayish  white,  with  the  usual  chin-bar  of  black,  broken  in  the 
middle  by  white;  on  the  foreneck  the  white  of  the  throat  passes 
into  pale  brownish  gray,  which  shades  into  darker  drab-brown  on  the 
chest;  axillar  regions  fulvous;  inside  of  fore  legs  white;  belly  white, 
as  is  the  inside  of  the  hind  legs,  the  white  extending  down  the  in- 
side of  the  legs  in  a  narrowing  band,  nearly  to  the  "knees  ";  legs. 
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externally  buffy  gray,  with    a    narrow    whitish    or    pale    buff    line 
bordering  the  hoofs. 

From  this  medium  phase  the  general  coloration  varies  on  the 
one  hand,  through  the  suppression  of  the  fulvous  suffusion,  to  a  pale 
light  gray  above,  darkening  along  the  median  line,  and  without 
fulvous  at  the  lower  edge  of  the  flanks,  very  little  in  the  axillae,  and 
with  pale  gray  instead  of  fulvous  legs;  on  the  other  hand,  through 
the  great  increase  of  the  fulvous  suffusion,  to  a  decided  fulvous  cast 
above,  with  the  lower  edge  of  the  flanks,  axillae,  chest,  and  legs  strong 
fulvous,  and  the  upper  surface  of  the  tail  bright  chestnut  to  dark 
chestnut. 

The  summer  pelage  above  is  strongly  fulvous  throughout,  darkest 
along  the  vertebral  line,  especially  anteriorly,  passing  into  deep  buff, 
or  ochraceous  buff,  on  the  flanks  and  legs.  In  the  half-dozen  summer 
skins  the  fulvous  tint  varies  in  different  specimens  from  clear  yellowish 
buff  to  deep  ochraceous  buff,  the  coloration  of  the  summer  pelage 
thus  being  in  strong  contrast  with  the  much  darker  and  grayer  tone 
of  average  winter  examples. 

The  antlers  in  individuals  of  the  same  age  vary  widely,  as  usual 
in  deer,  in  form  and  size.  Compared  with  those  of  northern  forms  of 
the  O.  virginianus  group,  they  are  of  course  always  small.  But  in 
males  of  4  years  old  and  older,  it  is  not  always  the  oldest  that  have 
the  largest  antlers.  In  males  of  6  to  10  months  old,  with  m1  just  fully 
functional,  the  antlers  are  merely  a  bony  process  covered  with  skin 
and  hair;  in  males  18  to  20  months  old,  with  m1  -m3  in  place  and  the 
milk  premolars  not  yet  shed,  the  antlers  appear  as  spikes  about  60 
to  125  mm.  long,  sometimes  slightly  forked  at  the  tip;  in  males  about 
30  to  34  months  old  p1  -m3  are  fully  developed,  and  the  antlers  may 
be  130  to  1 80  mm.  long,  one  or  both  usually  with  a  single  basal  tine, 
but  sometimes  forming  merely  a  slender  spike;  males  4  to  5  years 
old  begin  to  show  wear  on  m1  and  sometimes  on  other  teeth,  and  carry 
3-tined  or  4-tined  antlers,  or  one  may  be  3-tined  and  the  other  4- 
tined,  — in  other  words,  the  antler  may  be  forked  either  two  or  three 
times. 

In  adults  the  antlers  at  base  are  directed  backward,  outward,  and 
more  or  less  upward,  according  to  the  individual,  and  then  curve 
sharply  inward  at  the  second  fork,  or  a  little  beyond  the  middle  of  the 
main  beam.  The  length  of  the  main  beam,  measured  along  the  out- 
side convexity,  varies  in  males  of  practically  the  same  age  from  240 
to  340  mm.,  and  in  greatest  breadth  from  outside  to  outside  from  225 
to  310  mm.,  resulting  in  antlers  of  widely  different  appearance. 
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It  is  of  interest  to  note  that  in  a  series  of  25  male  skulls  one  only 
has  a  pair  of  well-developed  upper  canines,  but  another  has  a  perfect 
canine  alveolus  on  one  side,  the  tooth  having  fallen  out;  in  the  other 
23  skulls  there  is  not  a  trace  or  suggestion  of  even  an  alveolus  at  this 
point.  Still  more  exceptional  is  a  single  female  skull,  out  of  a  series 
of  25,  with  a  pair  of  well-developed  canines. 

Another  erratic  modification  in  the  dentition  is  the  reduction  of  the 
posterior  column  on  m3  to  a  rudimentary  condition,  while  in  another 
specimen  m3  on  the  left  side  has  a  well-developed  supernumerary 
column  at  the  posterior  border  of  the  tooth,  making  four  columns  in- 
stead of  three,  the  corresponding  tooth  on  the  opposite  side  being 
normal.  Furthermore,  the  molars  may  have  a  well-developed  acces- 
sory column  (5  mm.  on  m3)  or  have  no  trace  whatever  of  such  a 
feature. 

The  following  table  of  measurements  gives  the  principal  dimensions 
of  6  adult  male  skulls  and  6  skulls  of  adult  females,  and  serves  to  show 
the  large  amount  of  purely  individual  variation  that  may  be  expected 
in  any  large  series  of  deer  skulls.  Besides  the  considerable  range  in 
size,  the  variation  in  certain  parts  is  striking,  especially  in  the  form 
and  relative  size  of  the  nasal  bones,  in  the  length  of  the  toothrow, 
and  in  the  upward  extension  of  the  premaxilla  toward  the  nasals. 
There  is  generally  a  vacuity  between  the  upper  border  of  the  pre- 
maxilla and  the  antero-lateral  border  of  the  nasal  of  the  same  side  of 
from  5  to  10  mm.  in  extent,  but  in  a  few  specimens  these  parts  are  in 
actual  contact  for  a  space  of  2  to  15  mm.  Every  stage  of  gradation, 
in  different  specimens,  from  extended  contact  (see  Pll.  xxi-xxvi1)  to 
wide  separation,  is  present.  The  differences  in  the  form  and  relative 
size  of  the  nasals  (see  same  Plates) ,  and  the  variation  in  the  relation  of 
the  premaxilla  and  maxilla  to  the  nasals,  would  be  of  great  importance 
wherever  occurring  with  constancy,  but  in  the  present  series  of  deer 
(and  also  in  other  species  of  deer),  they  are  so  inconstant,  with  every 
stage  of  intergradation  between  the  extreme  conditions  present,  that 
they  are  obviously  to  be  regarded  as  due  merely  to  individual  differen- 
tiation. With  only  the  extreme  phases  of  these  differentiations 
present,  as  might  happen  in  the  case  of  a  small  series  of  specimens, 
and  especially  if  the  specimens  came  from  different  localities,  or 


i  Plates  xxi-xxvi,  Odocoileus  sinalocz, — 10  skulls,  dorsal  and  lateral  views  of  each,  \ 
natural  size,  as  follows:  2  adult  males,  4  adult  females  (in  4th  year),  and  4  young  males  (all  in 
3d  year),  to  show  individual  variation  in  the  size  and  shape  of  the  nasals,  in  the  size  and  shape 
of  the  lachrymal  fossa,  and  in  the  relation  of  the  nasals  to  the  maxilla  and  premaxilla.  See  also 
Plate  xxxi  for  further  illustration  of  these  variations  in  8  young  male  skulls. 
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occurred  in  a  fossil  state,  they  might  prove  extremely  misleading  and 
be  easily  mistaken  for  characters  of  specific  importance,  or  even  of 
generic  value  in  the  case  of  the  premaxilla-maxilla-nasal  modifica- 
tions. I  have  on  various  occasions  called  attention  to  the  wide  range 
of  individual  variation  shown  in  cranial  and  other  characters  in  a 
large  number  of  species  of  mammals,  but  generally  without  giving 
graphic  illustrations  of  them,  and  therefore  take  the  present  occasion  to 
illustrate  by  photography  a  few  of  the  individually  divergent  speci- 
mens in  the  present  series  of  Escuinapa  deer. 

6    Sciurus  sinaloensis  Nelson. 

Nineteen  specimens:  Escuinapa  and  vicinity,  10  specimens,  Jan. 
n,  Feb.  18-27,  March  i,  18;  Los  Pieles,  6  specimens,  April  4-19; 
Juan  Lisiarraga  Mountain,  (alt.  5500  ft.),  3  specimens,  April  29-30, 
May  5. 

"  Found  in  the  lowlands  and  foothills  west  of  the  Sierra  Madre.     Not 
very  common." — J.  H.  B. 

Escuinapa,  8  males:  Total  length,  514  (502-537);  head  and 
body,  249  (235-254);  tail  vertebrae,  265  (254-283) ;  hind  foot  without 
claws,  59  (57-60);  ear  from  notch,  31  (29—32). 

Los  Pieles  (alt.  3500  feet)  and  Juan  Lisiarraga  Mountain  (alt. 
5500  feet),  8  specimens,  nearly  all  males:  total  length,  513  (502-540); 
head  and  body,  249  (235-254);  tail  vertebras,  264  (254-286);  hind 
foot>  59  (54-63);  ear,  29  (25-32). 

The  range  of  this  species  is  thus  shown  to  extend  from  the  low 
arid  coast  region  of  southern  Sinaloa  eastward  into  the  eastern  foot- 
hills of  the  Sierra  Madre,  to  altitudes  of  3500  and  5500  feet.  The 
specimens  from  the  Sierra  Madre  foothills  do  not  differ  appreciably 
in  size  (see  above  measurements)  or  color  from  those  of  the  coast 
region. 

7.     Mus  alexandrinus  Geoffroy. 

Six  specimens,  Escuinapa,  Dec.  27,  Jan.  i,  8,  and  Feb.  3,  5,  18. 
"Found  common  in  mangroves." — J.  H.  B. 

8.     Mus  musculus  Linn. 
Six  specimens,  Escuinapa,  Jan.  23,  Feb.  3  and  19. 

9.     Peromyscus  spicilegus  spicilegus  (Allen). 

Twenty-three  specimens,  Escuinapa,  Jan.  13,  April  24-May  5. 
Five  of  the  6  January  specimens  and  one  April  specimen  are  in  the 
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gray  first   pelage;  nearly  all  of  the  others  are   adult.     Three  of  the 
specimens  are  in  formalin,  the  others  being  skins  with  skulls. 

10.     Peromyscus  (Baiomys)  musculus  musculus  (Merriam). 

Nine  specimens,  Escuinapa,  Jan.  5-8,  May  27,  and  July  7  (the 
latter  four  specimens  in  formalin).  Not  appreciably  different  from 
Tepic  and  Jalisco  specimens. 

ii.     Sigmodon  hispidus  colimae  Allen. 

Sigmodon  hispidus  mascotensis  BAILEY,  Proc.  Biol.  Soc.  Wash.  XV,   p.  108, 
June  2,  1902;  not  Sigmodon  mascotensis  Allen,  1897. 

Seventy  specimens,  vicinity  of  Escuinapa:  Dec.  25~Feb.  18,  63 
specimens;  May  26,  27,  2  specimens;  July  4-8,  5  specimens. 

About  two-thirds  of  the  specimens  are  old  adults,  5  are  very 
young  (only  a  few  days  old),  a  few  are  one-third  to  two-thirds  grown, 
and  the  remainder  are  young  adults.  The  males  preponderate,  there 
being  42  males  to  26  females.  Of  the  5  young  in  first  pelage,  4  were 
taken  Jan.  8  and  i  Feb.  6. 

The  10  largest  adult  males  measure  as  follows:  Total  length, 
299  (267-365);  head  and  body,  156.4  (140-178;  tail  vertebrae, "136.  7 
(122-159);  hind  foot,  without  claws,  33.4  (32-34);  hind  foot  with 
claws,  about  2.5^4  mm.  more,  or  about  37.  The  7  largest  females: 
3 12  (285-337) ',169.  6  (152-184);  136.  7  (122-159);  33. 4  (32-34).  About 
three  specimens  in  each  series  greatly  exceed  the  others  in  size,  and 
help  to  raise  the  average  above  the  normal.  The  skulls  show  these 
specimens  to  have  been  much  the  oldest  as  well  as  the  largest  speci- 
mens of  the  series. 

Mr.  Vernon  Bailey,  in  his  'Synopsis  of  the  North  American  Species 
of  Sigmodon'  (Proc.  Biol.  Soc.  Wash.,  XV,  pp.  101-116,  June  2. 
1902),  mistakenly  adopted  the  name  mascotensis  for  this  species, 
and  renamed  my  5.  colimce.  S.  colima,  however,  is  the  soft-haired 
reddish  brown  species  he  has  named  5.  alleni.  A  reexamination 
of  my  original  material  on  which  the  two  species,  5.  mascotensis  and 
5.  colimcz,  were  based  (4  specimens  of  each),  and  topotypes  of  alleni, 
shows  that  all  of  the  present  Sinaloa  examples  represent  5.  colimcB, 
there  being  no  specimens  of  mascotensis  (=  alleni  Bailey)  among 
them.  Mr.  Bailey  says:  "It  is  this  species  [alleni]  Dr.  Allen  had  in 
mind  in  writing  his  description  of  mascotensis  from  which  he  intended 
to  separate  the  Colima  form,  but,  as  his  two  specimens  of  the  species 
here  named  alleni  were  not  fully  adult,  he  unfortunately  selected 
as  his  type  another  specimen  that  proves  to  be  the  same  as  the  form 
[  June,  1906.  ]  14 
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to  which  on  the  following  page  he  gave  the  name  colima."  On  a 
casual  consideration  of  the  case  with  Mr.  Bailey  in  Washington 
just  before  the  publication  of  his  paper,  I  assented  that  his  interpre- 
tation of  the  matter  was  probably  correct,  but  now  on  reexamination 
of  the  subject,  in  the  light  of  70  specimens  of  colima  before  me  and 
4  of  mascotensis,  I  find  the  type  of  the  latter  is  not  referable  to  colimcz 
but  to  the  species  he  has  kindly  named  in  my  honor,  so  that  5.  alleni 
is  beyond  question  a  synonym  of  mascotensis.  My  original  descrip- 
tions, as  well  as  the  types  and  cotypes,  show  clearly  the  strongly 
marked  differences  between  these  two  unusually  distinct  forms,  for 
members  of  this  genus. 

The  largest  specimens  of  the  present  series  (they  are  also  very  old, 
as  shown  by  the  condition  of  the  skull  and  teeth)  equal  or  slightly 
exceed  in  size  Sigmodon  hispidus  major  Bailey  (type  locality,  Sierra 
de  Choix,  50  miles  northeast  of  Choix,  Sinaloa),  the  range  of  which  is 
given  as  "West  coast  of  Mexico  from  Tepic  to  southern  Sinaloa."  I 
can  look  upon  these  large  specimens  of  the  present  series,  however, 
as  merely  old,  very  large  examples. 

12.     Oryzomys  mexicanus  mexicanus  Allen. 

Thirty-eight  specimens,  34  taken  in  the  vicinity  of  Escuinapa, 
Jan.  30,  Feb.  4  and  19,  and  4  from  Los  Limones,  April  22-26. 

They  are  nearly  all  middle-aged  or  rather  young,  only  two  having 
the  teeth  much  worn.  The  9  largest  specimens,  all  males,  measure: 
Total  length,  286  (257-305);  head  and  body,  136  (127-146);  tail 
vertebrae,  148  (140-160);  hind  foot  without  claws,  28.5  (26-30.5); 
ear  from  notch,  14.5  (12.7-16). 

13.     Oryzomys  melanotis  Thomas. 

One  specimen,  Los  Limones,  altitude  3500  feet,  April  24. 
14.     Reithrodontomys  tenuis  Allen. 

Twenty-four  specimens:  Escuinapa,  22  specimens  (8  are  in  for- 
malin), Jan.  12,  30,  Feb.  5,  6,  15,  May  27,  30,  July  7,  20;  Los  Limones, 
i  specimen,  April  25;  Juan  Lisiarraga  Mountain,  i  specimen,  April 
30  (the  last  two  are  skins  without  skulls).  Only  4  of  the  skulls  have 
worn  teeth ;  in  all  the  others  the  tubercles  of  the  crowns  are  wholly 
unworn,  and  the  pelage  is  softer,  grayer,  and  less  fulvous  than  in 
the  old  adults  with  worn  teeth.  A  litter  of  five  quarter-grown  young 
are  labelled  as  taken  Jan.  12. 
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Four  old  adults:  Total  length,  178  (175-181);  tail  vertebrae,  91 
(86-98);  hind  foot  without  claws,  19;  ear  from  notch,  14.  The  series 
from  Escuinapa  (13  specimens):  Total  length,  162  (153-181) ;  tail 
vertebrae,  90  (83-98);  hind  foot,  17;  ear,  14. 

The  Escuinapa  specimens  are  practically  topotypes,  the  species 
having  been  based  on  specimens  from  Rosario,  about  twenty  miles 
north  of  Escuinapa. 

15.     Perognathus  pernix  pernix  Allen. 

Seventeen  skins  and  skulls  and  36  specimens  in  formalin,  all 
collected  in  the  immediate  vicinity  of  Escuinapa,  as  follows:  Jan. 
6,  7,  Feb.  3,5,  May  27,  June  2,15,  July  7,  n,  15,  21,  22.  Most  of  the 
specimens  in  formalin  were  collected  on  Hacienda  Island,  a  few  miles 
west  of  Escuinapa. 

1 6.     Heteromys  pictus  escuinapae   subsp.   nov. 

Type,  No.  24502,  Escuinapa,  Sinaloa,  Feb.  3,  1904;  J.  H.  Batty. 

Similar  to  H.  pictus  Thomas,  but  somewhat  paler  and  grayer,  with  the 
posterior  border  of  the  nasals  emarginate  instead  of  truncate.  Differs  simi- 
larly in  coloration  from  H.  plantinarensis  (Merriam),  and  also  in  smaller  size, 
but  agrees  with  plantinarensis  in  having  the  posterior  border  of  the  nasals 
emarginate  instead  of  truncate. 

In  winter  pelage  this  form  is  similar  to  true  pictus,  with  a  series 
of  topotypes  of  which  it  has  been  compared,  differing  from  it  only 
in  having  the  fulvous  of  the  upper  parts  of  a  paler  shade,  and  the 
gray  rather  more  pronounced.  When  compared  in  series  the  two 
forms  are  very  appreciably  different.  The  same  is  true  when  com- 
pared with  plantinarensis,  but  in  either  case  it  would  be  difficult  to 
distinguish  satisfactorily  between  single  specimens  by  coloration. 
But  pictus  and  escuinapa  are  immediately  distinguished  by  the  skulls, 
through  the  markedly  different  form  of  the  posterior  end  of  the 
nasals,  which  are  squarely  truncate  in  pictus  and  V-shaped  or  emargi- 
nate in  escuinapcB.  This  character  proves  constant  in  a  large  series 
of  both  forms,  a  glance  at  the  nasals  being  sufficient  to  positively 
separate  them. 

H.  p.  escuinapa,  and  probably  all  the  forms  of  the  pictus  group, 
present  two  well-marked  seasonal  phases  of  pelage,  so  that  in  com- 
paring specimens  only  those  taken  at  corresponding  seasons  should 
be  compared.  The  winter  pelage,  represented  by  10  specimens  taken 
in  January  and  February,  is  paler  and  more  fulvous  than  the  summer 
pelage,  represented  by  16  specimens  taken  in  April  and  May,  the 
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summer  pelage  being  much  darker  and  redder,  in  strong  contrast 
with  the  winter  pelage. 

The  collector's  measurements  of  the  type,  an  adult  male,  are: 
Total  length,  216;  head  and  body,  108;  tail  vertebrae,  108;  hind  foot 
(without  claws),  24;  ear  from  notch,  13.  Nine  adult  males:  Total 
length,  223  (203-235);  head  and  body,  108  (101 .6-114) ;  tail  vertebrae, 
114.8  (105-123);  hind  foot  without  claws,  24.6  (23.8-25.4);  ear 
from  notch,  14  (12.7-15.9).  Eight  adult  females:  Total  length, 
211.3  (197-228);  head  and  body,  103  (95-108) ;  tail  vertebrae,  109 
(95-120);  hind  foot,  23.4  (22-25.4);  ear  from  notch,  13.2  (11-14). 
About  2  mm.  should  be  added  to  the  length  of  the  foot  for  the  ad- 
ditional length  of  the  claws.  Measured  dry,  the  hind  foot,  with  claws 
runs  from  26  to  29  mm. 

Seven  adult  male  skulls:  Total  length,  31  (29.5-32);  greatest 
(or  zygomatic)  breadth,  14.6  (14-15.2).  Four  adult  female  skulls: 
Total  length,  30.6  (30-31) ; greatest  breadth,  13.8  (13.6-14.4).  Five 
adult  topotype  skulls  of  H.  pictus,  3  males  and  2  females:  Total 
length, 31. 2  (30.3-32.5);  greatest  breadth,  14.4  (14-14.8).  In  these 
latter  the  largest  and  smallest  skulls  are  both  those  of  females. 

17.     Lepus  insolitus    Allen. 

Thirty-six  specimens  (skins  with  skulls),  and  several  additional 
separate  skulls:  Escuinapa,  35  specimens,  Dec.  27,  30,  Jan.  4,  14,  30, 
April  27,  May  28,  June  1-4,  Oct.  10,  31 ;  Arroyo  de  Taquaco  (altitude 
4000  feet),  i  specimen,  May  10. 

Collector's  measurements  of  Escuinapa  specimens  :  10  adult 
males,  total  length,  479  (445-510) ;  head  and  body,  443  (394-482); 
tail  vertebrae,  46  (37—51);  hind  foot  without  claws,  87  (83-89);  ear 
from  notch,  73.5  (69-79):  10  females,  total  length,  475  (451-497); 
head  and  body,  429  (400-457);  tail  vertebrae,  47  (44-51);  hind  foot, 
88.5  (82-92);  ear  from  notch,  73.4  (70-77). 

The  single  specimen  from  Arroyo  de  Taquaco  (at  4000  feet  altitude) 
is  larger  than  any  of  the  Escuinapa  specimens,  though  nearly  equalled 
in  size  by  some  of  them.  It  measures,  total  length,  534;  head  and 
body,  483;  hind  foot,  89;  ear,  73.  Possibly  further  material  would 
show  that  the  form  inhabiting  the  western  foothills  of  the  Sierra 
Madre  is  separable  as  a  large  race  of  L.  insolitus. 

Skull,  8  adult  males  from  Escuinapa:  occipito-nasal  length,  81.6 
(79-84);  greatest  zygomatic  breadth,  37.5  (37-38.5);  interorbital 
breadth,  19.4  (18-25);  mastoid  breadth,  31 .6  (29.5-32);  length  of 
nasals,  36.6  (35-38):  6  females,  occipito-nasal  length,  81.3  (79-83); 
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zygomatic  breadth,  37.9  (37  .  5-38) ;  interorbital  breadth,  19 .  7  (18*.  5- 
21);  mastoid  breadth,  30.4  (29-32) ;  length  of  nasals,  36.3  (35-38). 
There  is  very  little  sexual  difference  in  size,  either  in  the  external 
measurements  or  in  the  skull. 

The  series  consists  almost  wholly  of  old  adults,  the  only  young 
specimens  being  three  suckling  young  taken  at  Escuinapa  the  last 
of  December  and  the  first  week  in  January,  and  three  others  taken 
as  the  same  place  Oct.  10.  The  series  also  represents  both  the 
winter  and  summer  pelages.  The  latter  does  not  materially  differ 
from  the  former  except  in  being  rather  more  worn  and  somewhat 
faded. 

This  large  Escuinapa  series  agrees  perfectly  with  the  type  and 
topotype  of  the  species  from  the  Plains  of  Colima. 

1 8.     Lepus  alleni  palitans  Bangs. 

Twenty-one  specimens,  n  males,  7  females,  and  3  without  indi- 
cation of  sex,  all  adult,  December  18-27;  vicinity  of  Escuinapa  and 
Rosario. 

"Found  singly  and  in  pairs,  in  the  low  open  grassy  lands,  and  in 
the  open  grassy  foothills  with  patches  of  low  bushes,  to  an1  altitude 
of  3500  feet.  Most  numerous  on  the  foothills  near  the  coast.  The 
young  appear  usually  in  June.  This  'Jack'  is  probable  the  most 
fleet  of  its  genus.  In  running  it  will  easily  clear  bushes  four  feet 
high."— J.  H.  B. 

This  Jack-rabbit  belongs  to  the  Lepus  alleni  group  but  differs 
so  strongly  from  L.  alleni  that  it  probably  will  be  found  entitled  to 
specific  separation.  These  winter  specimens,  compared  with  winter 
specimens  of  L.  alleni  from  southern  Arizona,  have  the  whole  dorsal 
region  very  much  darker  and  stronger  yellowish  brown,  the  sides 
are  clearer,  darker  gray,  the  pelage  much  shorter,  thinner,  and  less 
woolly,  the  feet  and  ears  much  less  heavily  clothed,  and  the  yellowish 
white  fringe  bordering  the  ears  much  less  developed.  The  limbs 
hence  look  slenderer  and  longer. 

This  species  was  described  by  Mr.  Bangs  (Proc.  N.  Eng.  Zool. 
Soc.,  I,  85,  Feb.  23,  1900)  from  two  specimens  collected  by  Mr.  P. 
O.  Simons  at  Aguacaliente,  Sinaloa,  a  locality  within  the  area  in 
which  the  present  series  was  collected.  Mr.  Batty 's  specimens  are 
therefore  practically  topotypes  of  palitans.  As.  Mr.  Bangs's  measure- 
ments were  from  dried  skins,  and  relate  only  to  the  ear  and  hind  foot, 
the  following  measurements,  from  fresh  specimens,  are  of  importance: 

Eleven  males:    Total  length,  613   (507-637);  head  and  body,  559 
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(533-584);  tail  vertebrae,  55.5  (51-66);  hind  foot  without  claws,  128 
(121-133);  ear  from  notch,  149  (140-156).  Seven  females:  Total 
length,  617  (587-648);  head  and  body,  558  (533~584);  tail  verte- 
brae, 59.6  (51-70);  hind  foot  without  claws,  126.6  (121-133);  ear 
from  notch,  146.6  (140-156).  These  measurements  are  rather  less 
than  the  corresponding  measurements  of  L.  alleni.  In  one  specimen 
the  expanse  of  the  ears,  distended  laterally,  is  given  as  14 J  inches 
(349  mm.). 

Six  skulls  have  an  occipito-nasal  length  of  104  (103-107),  and  a 
zygomatic  breadth  of  46  (45-47).  An  old  female  gives  a  maximum 
for  the  series  of  120  by  46.5. 

I  refer  provisionally  to  this  subspecies  three  additional  specimens 
from  Los  Limones  (altitude,  3500  feet),  taken  April  27.  They  are 
in  worn  and  somewhat  bleached  pelage,  and  are  thus  not  seasonally 
comparable  to  the  Escuinapa  series  taken  in  December.  They  are 
paler  and  less  varied  with  black  above,  and  are  considerably  smaller, 
the  collector's  external  measurements  being  as  follows  :  Total  length 
(3  specimens,  all  males),  557  (541-571) ;  head  and  body,  506  (490-520) ; 
tail  vertebrae,  51;  hind  foot,  123  (121-127);  ear»  T43  (140-146).  The 
largest  of  these  three  specimens  falls  far  below  the  smallest  of  the 
Escuinapa  series  of  males,  while  the  average  is  much  less.  There 
is  less  difference  in  the  size  of  the  skulls,  which  average  101  mm. 
in  occipito-nasal  length  against  104  in  the  Escuinapa  series.  This 
indicates  a  somewhat  smaller  and  perhaps  separable  race  in  the 
western  foothills  of  the  Sierra  Madre,  but  further  material  is  necessary 
to  satisfactorily  settle  the  question. 

19.     Felis  hernandezii  (Gray). 

Five  specimens,  skins  and  skulls,  immediate  vicinity  of  Escuinapa, 
Aug.  16,  26,  and  Oct.  10.  All  are  adults;  2  are  males,  2  are  females, 
and  for  one  the  sex  is  not  recorded. 

These  specimens  vary  greatly  in  size,  and  also  somewhat  in  age 
as  shown  by  the  skulls.  Of  the  two  males  one  is  much  older  than  the 
other,  as  well  as  much  larger  (the  occipital  portion  of  the  skull  is 
unfortunately  broken,  so  that  the  length  cannot  be  given) ;  of  the  two 
females,  while  one  is  much  older  than  the  other,  it  is  also  much  smaller. 

"Ranges  through  western  Mexico.  Most  common  on  the  low- 
lands between  the  Pacific  Coast  and  the  western  Sierra  Madre  range. 
One  of  the  most  pugnacious  mammals  of  the  cat  family,  often  killing 
dogs  much  larger  than  itself.  It  frequently  kills  calves,  pigs,  goats, 
and  sheep  when  smaller  wild  animals  are  not  encountered.  Noctur- 
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nal  in  habits,  usually  hiding  away  in  high  grass  or  up  in  high  trees 
during  the  day.  The  female  has  from  two  to  four  young  about  July 
and  August." — J.  H.  B. 

Collector's  measurements  of  2  adult  males:  total  length,  1766, 
1727;  head  and  body,  1156,  1105;  tail  vertebrae,  610,  622;  hind  foot 
without  claws,  229,  229;  ear  from  notch,  83,  86. 

The  coloration  in  four  of  the  specimens  is  quite  similar,  although 
two  were  taken  in  August  and  two  in  October.  The  ground  color 
is  pale  clay  color  and  the  dark  markings  are  more  restricted  than  in 
South  American  specimens,  in  which  latter  also  the  ground  color  is 
much  deeper  and  more  ochraceous.  A  single  specimen,  an  adult 
male,  from  Achotal,  Vera  Cruz,  now  before  me  (No.  3674,  Field 
Columbian  Museum)  is  practically  indistinguishable  from  the  paler 
Escuinapa  specimens,  both  in  coloration  and  cranial  characters, 
although  it  should  represent  the  alleged  subspecies  Felis  onca  gold- 
mani  Mearns. 

An  imperfect  skull  (lacking  both  zygomatic  arches)  from  Frontera, 
Tabasco,  Mexico,  differs  from  all  the  other  Mexican  specimens  in 
its  much  greater  size,  as  shown  (No.  18061)  in  the  subjoined  table 
of  measurements. 

Fifteen  skulls  from  various  localities  in  South  America  (Paraguay, 
Parana,  Bolivia,  Brazil,  Venezuela)  indicate  a  similar  wide  range  in 
size.  These  localities  are  as  follows:  two  from  Paraguay;  one  from 
San  Jose,  Parana;  one  from  Jaguar  Lake  (on  the  boundary  of  Brazil 
and  Bolivia) ;  two  from  southern  Brazil  (Matto  Grosso) ;  one  from 
Santarem,  on  the  Amazon;  four  from  the  lower  Amazon;  one  from 
Maripa,  Venezuela;  and  several  from  unknown  South  American  local- 
ities. The  largest  of  all,  with  a  basal  length  of  242  mm.,  is  from 
Paraguay;  the  other  largest  South  American  skulls  range  in  basal 
length  from  203-214  mm.,  while  the  two  largest  Mexican  specimens 
have  a  basal  length,  respectively,  of  220  and  227  mm.,  and  others 
range  from  188  to  217  mm. 

Dr.  Mearns,  in  a  paper  on  'The  American  Jaguars,'  published  in 
1901  (Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  137-143,  Aug.  9,  1901),  con- 
sidered the  South  American  Jaguars  separable  from  those  of  Central 
America  and  Mexico,  on  the  ground  of  the  presence  in  the  former 
of  a  wider  postpalatal  fossa,  differently  shaped  bullae,  larger  size 
of  the  premolar  teeth,  and  larger  general  size  of  the  skull.  These 
differences  are  mainly  comparative,  but  for  the  most  part  are  well- 
sustained  by  the  present  series  of  24  skulls.  One  of  the  best  distinc- 
tions is  the  width  of  the  postpalatal  fossa,  which  varies  in  the  Mexican 
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specimens  (only  6  are  measurable  for  this  feature)  from  20  to  23  mm., 
averaging  21.4,  and  in  the  South  American  (n  specimens)  from 
20  to  29  mm.,  averaging  27.8,  with  only  one  below  23  mm.,  while 
only  one  of  the  Mexican  skulls  (the  largest)  reaches  23.  This  is 
therefore  a  very  constant  and  appreciable  character,  when  it  is  con- 
sidered t'hat  it  is  nearly  independent  of  the  general  size  of  the  skull. 

While  the  Jaguar  is  unquestionably  subject  to  a  wide  range  of 
individual  variation  in  size  and  coloration  (aside  from  the  sporadic 
black  phase),  as  long  since  recorded  by  Wied  for  the  Jaguar  of  southern 
Brazil,  it  seems  evident  that  were  sufficient  material  available  for 
examination  the  Felis  onca  group  would  prove  susceptible  of  separa- 
tion into  several  easily  recognized  geographical  forms;  the  material 
for  any  such  study  is,  however,  at  present  lacking  in  the  museums 
of  America.  Dr.  Mearns,  as  already  stated,  gave  a  number  of  charac- 
ters which  he  believed,  from  an  examination  of  the  specimens  in  the 
U.  S.  National  Museum,  would  serve  to  distinguish  the  Mexican  and 
Central  American  Jaguars  from  those  of  South  America.  The  alleged 
difference  in  the  width  of  the  postpalatal  fossa  in  examples  from 
north  of  the  Isthmus  of  Panama  as  compared  with  South  American 
specimens  is,  as  said  above,  fairly  constant  and  of  considerable  im- 
portance, but  those  based  on  the  form  of  the  bulla,  on  general  size, 
and  on  the  relative  size  of  the  premolars  prove  to  be  too  inconstant 
to  possess  much  value.  His  paper  (cited  above)  on  the  Jaguars 
had  especial  relation  to  those  of  Mexico  and  Central  America,  which 
he  considered  specifically  separable  from  those  of  South  America, 
and  also  susceptible  of  division  into  several  species  and  subspecies. 
Felis  hernandezii  (Gray)  was  considered  as  limited  to  the  "arid 
tropical  areas  of  Mexico,"  while  the  name  Felis  hernandezii  gold- 
mani  was  proposed  for  the  form  inhabiting  the  "humid  tropical 
areas  of  Mexico,"  with  the  type  locality,  Yohatlan,  Campeche. 
This  supposed  form,  however,  does  not  seem  separable  from  true 
F.  hernandezii  (type  locality,  Mazatlan,  Sinaloa),  in  view  of  the 
wide  range  of  variation  shown  by  the  Escuinapa  series  of  true  hernan- 
dezii. His  Central  American  Felis  centralis,  he  calls  the  "smallest 
of  the  Jaguars";  it  is,  however,  quite  as  large  as  the  specimens  before 
me  from  Venezuela  and  the  Lower  Amazon.  In  southern  Brazil  and 
Paraguay  the  size  is  nearly  the  maximum,  equalling,  if  not  slightly 
exceeding,  the  largest  known  specimens  from  Mexico. 

The  subjoined  table  of  skull  measurements  shows  the  great  range 
in  size  of  Jaguars  from  Mexico,  Costa  Rica,  Brazil,  and  southern 
South  America. 
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Note.  —  In  the  foregoing  table  the  Museum  number  followed  by  N  (<?.  g., 
6480  N)  indicates  that  specimens  thus  indicated  are  in  the  U.  S.  National 
Museum.  In  like  manner,  3674  F  indicates  that  the  specimen  is  in  the  Field 
Columbian  Museum.  All  other  numbers  refer  to  specimens  in  the  American 
Museum  of  Natural  History.  The  measurements  of  the  National  Museum 
specimens  of  Mexican  Jaguars  are  compiled  from  those  given  by  Dr.  Mearns 
(Proc.  Biol.  Soc.  Wash.,  XIV,  1901,  pp.  137-153).  The  measurements  of  the 
rive  National  Museum  specimens  from  South  America  were  taken  by  myself, 
the  specimens  having  been  kindly  loaned  to  me  for  examination  by  the  author- 
ities of  the  National  Museum,  through  Mr.  Gerrit  S.  Miller,  Jr.,  Assistant 
Curator,  ^Division  of  Mammals. 

The  method  employed  in  taking  the  above  measurements  needs  no  expla- 
nation, further  than  to  say  that  'basal  length'  is  the  basal  length  of  Hensel; 
and  to  add  that  'length  of  palate'  and  'foramen  magnum  to  palate'  are  taken 
not  from  the  median  palatal  notch,  nor  from  the  points  bordering  the  notch, 
but  from  that  portion  of  the  posterior  border  between  these  points  and  the 
lateral  wall  of  the  interpterygoid  fossa.  The  form  of  the  posterior  border 
of  the  palate  varies  individually  and  with  age;  usually  there  is  a  median  V- 
shaped  notch  that  penetrates  more  or  less  deeply  into  the  border;  on  each  side 
of  the  notch  the  border  is  produced  posteriori}''  into  a  more  or  less  long,  spine - 
like  process,  between  which  and  the  lateral  margin  of  the  bony  palate  the 
border  may  be  either  slightly  or  deeply  hollowed,  and  it  is  from  this  part  of 
the  border  that  the  two  above-mentioned  measurements  are  taken.  In  young 
and  middle-aged  specimens,  the  median  notch  and  the  lateral  hollows  are  usually 
deeper  than  in  very  old  specimens,  in  which  they  have  been  filled  out,  more 
or  less  according  to  the  individual,  by  the  gradual  deposition  of  bony  matter 
at  the  posterior  border  of  the  palate  with  increase  of  age. 


The  basal  length  varies  in  7  old  males  from  Mexico  from  187  to 
220  mm.,  with  2  Costa  Rica  specimens  at,  respectively,  200  and  212; 
3  Paraguay  and  Bolivia  specimens  range  from  203  to  212,  with  a 
fourth  at  242 ;  other  adult  to  old  specimens  (sex  unknown)  are 
somewhat  smaller. 

The  width  of  the  interpterygoid  fossa  varies  in  6  Mexican  speci- 
mens from  20  to  23,  averaging  21.4;  while  the  same  measurement  in 
5  specimens  from  southern  South  America  ranges  from  25  to  29, 
averaging  27.4.  The  basal  length  of  the  skull  in  these  two  series  is, 
respectively,  200  and  214, — -the  variation  being  quite  out  of  pro- 
portion to  that  of  the  width  of  the  interpterygoid  fossa.  The  dentition 
is  appreciably  heavier  in  the  South  American  skulls,  pm^  averaging 
i  mm. ,  and  the  combined  length  of  pm 2  and  pm 3  averaging  about 
2.5  mm.  greater.  These  cranial  and  dental  differences,  combined  with 
the  deeper,  richer  colors  of  the  South  American  animal,  satisfactorily 
show  that  the  South  American  Felis  onca  and  the  North  American 
F.  hernandezii  may  be  regarded  as  specifically  separable. 
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20.     Felis  pardalis  albescens  (Pucker an). 

Fclis  albescens  PUCHERAN  (in  I.  Geoffrey  Saint-Hilaire),  Voy.  de  la  Venus, 
Zool.,  1855,  pp.  137-153,  and  atlas,  pi.  viii.  State  of  Arkansas. 

Fclis  limitis  MEARNS,  Proc.  Biol.  Soc.  Wash.,  XIV,  1901,  p.  146.  Brownsville, 
Texas. 

Fclis  pardalis  limitis  BAILEY,  N.  Amer.  Fauna,  No.  25,  Oct.  24,  1905, 
p.  166. 

"Known  in  Sinaloa,  Tepic,  and  Jalisco,  along  the  lowlands  of 
the  Pacific  coast,  as  Tigrio  or  little  tiger.  A  common  species,  widely 
distributed.  Inhabits  all  kinds  of  country,  stragglers  having  been 
taken  as  high  as  9000  feet  above  sea  level.  Most  numerous  on  dry 
hummocks  and  ridges  about  lagoons  and  swamps,  especially  in  the 
dry  season.  Feeds  on  rabbits  and  other  small  mammals,  birds, 
iguanas,  frogs,  fish,  crabs,  and  small  turtles.  Hunts  principally  at 
night,  though  it  is  often  met  wandering  about  in  the  daytime.  Has 
usually  three  or  four  kittens." — -J.  H.  B. 

Twenty-four  specimens,  18  males  and  6  females,  all  from  the 
immediate  vicinity  of  Escuinapa  except  3  ;  collected  as  follows: 
Escuinapa,  Jan.  14,  16,  Feb.  16-29,  March  4-6,  April  n  and  19, 
May  17,  26,  30,  June  2,  21,  30,  July  21,  Sept.  i;  Los  Pieles,  2  speci- 
mens, April  ii,  19;  Los  Limones,  i  specimen,  May  17.  All  are  adult, 
except  one  half  grown  and  two  quite  young  kittens.  With  the 
exception  of  five  flat  skins  bought  of  hunters,  the  specimens  are 
well  prepared,  with  skulls,  and  with  external  measurements  taken 
from  the  fresh  specimens. 

The  series  presents  an  excellent  opportunity  for  the  study  of 
seasonal  and  individual  variation.  The  seasonal  variation,  however, 
is  quite  overshadowed  by  individual  variation,  which  has  a  wide 
range  in  respect  to  the  general  color  and  the  size  and  pattern  of  the 
dark  markings.  Winter  specimens  are  fresher  and  brighter  looking 
than  late  spring  and  summer  specimens,  which  have  become  more  or 
less  worn  and  faded. 

Independently  of  season,  specimens  vary  in  the  tone  of  the  ground 
color  from  pale  fulvous  gray  to  quite  strong  fulvous,  none,  however, 
approaching  the  rich,  bright  fulvous  of  Vera  Cruz  specimens.  The 
markings  may  be  small  and  sparse,  mainly  in  the  form  of  spots  and 
half -rings,  without  any  marked  tendency  to  form  lines,  or  coarser 
and  more  prominent,  especially  over  the  middle  of  the  dorsal  area, 
where  they  have  in  many  specimens  a  tendency  to  form  interrupted 
black  lines.  The  variation  in  both  the  ground  color  and  in  the  size 


2  2O       Bulletin  American  Museum  of  Natural  History.       [Vol.  XXII, 

and  form  of  the  markings  thus  covers  a  wide  range,  but  the  extremes 
are  connected  by  intermediate  variations. 

There  is  also  great  variation  in  size,  both  in  the  skull  and  in 
external  measurements,  as  shown  in  the  accompanying  table  of 
measurements.  The  skulls  vary  greatly  in  the  length  and  form 
of  the  nasals,  which  range  in  length  on  the  median  line  from 
22  to  26  mm.,  and  in  greatest  anterior  breadth  from  16  to  18  mm., 
in  skulls  of  practically  the  same  general  size.  Also  the  nasals  may 
terminate  posteriorly  in  a  long  narrow  point  or  end  abruptly.1  The 
interpteiygoid  fossa  varies  widely  in  size  and  form,  the  notch  in  the 
posterior  border  of  the  palate  being  either  shallow  and  broadly 
rounded  or  much  deeper  and  more  V-shaped.  The  pterygoid  fossa 
is  even  more  variable,  and  the  lateral  shelf  may  be  very  broad,  with 
a  breadth  of  3  to  5  mm.,  or  practically  obsolete.  These  differences 
are  so  great  that  if  the  extreme  specimens  came  from  widely  separated 
localities  they  might  easily  be  taken  as  of  considerable  importance. 

In  the  following  table  of  measurements  the  specimens  are  arranged 
in  the  sequence  of  size,  based  on  the  basal  length  (Henselian)  of  the 
skull,  the  largest  being  placed  first.  The  specimens  are  all  from  the 
vicinity  of  Escuinapa,  and  all  adult,  though  some  are  much  older  than 
others;  a  few  have  well  developed  sagittal  and  occipital  crests,  but 
others  with  undeveloped  crests  exceed  them  in  size. 

Specimens  from  Brownsville,  Texas,  the  type  locality  of  Felis 
limitis  Mearns,  and  from  Arizona  and  Chihuahua  do  not  differ  essen- 
tially from  the  Escuinapa  series.  Unless  the  Ocelot  formerly  inhabiting 
Arkansas  was  different  from  the  Ocelot  of  the  Lower  Rio  Grande, 
Arizona,  and  northern  Mexico,  which  is  not  probable,  the  proper 
name  of  this  pale  northern  form  of  the  pardalis  group  is  albescens 
of  Pucheran.  who  based  the  name  on  a  male  specimen  "de  1'  etat  d' 
Arkansas,  dans  la  Louisiane, "  sent  by  the  well-known  naturalist 
Trudau  to  the  menagerie  in  Paris.  His  description,  which  is  very 
detailed  (/.  c.,  pp.  142-149),  with  measurements,  and  accompanied 
by  a  colored  figure,  agrees  unquestionably  well  with  the  Texas  animal. 
His  belief  that  the  Arkansas  animal  was  specifically  identical  with 
that  previously  described  by  F.  Cuvier  under  the  name  Felis  brasil- 
iensis  —  a  name  which  is  both  unidentifiable  and  preoccupied  — -  does 
not  invalidate  Pucheran's  name,  based  on  an  Arkansas  specimen 

1  ?^e  v?riation  in  tne  siz~  and  form  of  the  nasals  is  relatively  as  great  as  in  Odocoileus  sinalo®, 
as  shown  in  Plates  XXI-XXVI  in  the  present  paper.  The  present  series  of  Ocelot  skulls  furnishes, 
in  fact,  quite  as  impressive  an  illustration  of  individual  variation  in  these  features  as  that  afforded 
by  the  Sinaloa,  Deer. 


1906.] 


Allen,  Mammals  from  Western  Mexico. 


22 


and  not  at  all  on  Cuvier's  description  and  figure.  The  proper  name 
of  the  northern  pale  form  of  Felis  pardalis  is  therefore  Felis  pardalis 
albescens  (Pucheran). 

MEASUREMENTS  OF  Felis  pardalis  albescens. 
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Felis  oregonensis  aztecus  (Merriam). 


Three  specimens:  Savinella,  a  mining  camp  20  miles  east  of  Escui- 
napa,  altitude  about  3000  feet,  young  female,  skin  and  skull,  March 
14;  Los  Pieles,  2  flat  skins  with  skulls,  April  19,  21. 

There  are  no  external  measurements.  The  female  is  not  fully 
adult.  The  skull  of  an  old  male  measures  as  follows:  Total  length, 
182;  basal  length,  150;  zygomatic  breadth,  133;  mastoid  breadth,  75; 
length  of  upper  carnassial,  22.  Another  adult  skull,  smaller  and 
probably  a  female:  Total  length,  167;  basal  length,  113 ;  zygomatic 
breadth,  70;  upper  carnassial,  21. 

In  general  coloration  the  three  specimens  differ  but  little,  all 
being  pale  fulvous  brown  on  the  sides,  and  more  reddish  brown 
along  the  mid-dorsal  area,  in  one  with  a  slight  mixture  of  blackish. 
Ears  black  or  blackish,  narrowly  edged  with  gray. 
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22.     Felis  cacomitli  Baird. 

Two  skins  with  skulls,  and  an  additional  skull,  Hacienda  Island, 
June  2,  and  Escuinapa,  Feb.  28  and  June  30. 

Only  one  of  the  specimens,  an  old  male,  has  external  measurements, 
as  follows:  Total  length,  963  ;  head  and  body,  645 ;  tail  vertebrae,  318 ; 
hind  foot  without  claws,  147;  ear  from  notch,  51.  The  3  skulls,  prob- 
ably all  males  (of  one  the  sex  is  not  given),  measure  as  follows: 
Total  length,  91  (cT),  97,  101  (c?);  basal  length,  97,  90,  89; 
zygomatic  breadth,  58,  64,  67;  interorbital  breadth,  28,  29,  3.15; 
mastoid  breadth,  37,  38.5,  39. 

One  of  the  skins  is  in  the  deep  reddish  phase,  the  other  is  inter- 
mediate between  the  typical  red  phase  and  the  typical  gray.  The 
red  example  is  like  specimens  in  the  red  phase  from  Brownsville, 
Texas. 

The  species  is  evidently  rare  or  more  specimens  would  have  been 
secured. 

23.     Lynx  ruffus  escuinapae  Allen. 

Fourteen  specimens,  all  from  the  immediate  vicinity  of  Escuinapa, 
and  hence  topotypes  of  -the  subspecies,  taken  as  follows:  Jan.  10,  17, 
Feb.  10,  17,  23,  March  3,  5,  April  3,  Aug.  16,  Sept.  5,  Oct.  7.  Of  the 
14  specimens  9  (7  males,  2  females)  are  adult  and  5  are  young.  Two 
of  the  young  ones,  taken  Aug.  16  and  Sept.  5,  were  about  a  month 
old  when  killed,  and  the  other  three,  taken  .Oct.  7,  were  probably 
about  a  week  old. 

The  collector's 'measurements  of  7  adults  (2  have  no  measurements) 
are  as  follows:  5  males,  total  length,  856  (837— 870);  head  and  body, 
681  (673-698);  tail  vertebrae,  175  (165-184);  hind  foot  without  claws, 
167  (156-1 78);  ear  from  notch,  71  (64-76):  2  females,  total  length,  813, 
813;  head  and  body,  654,  635;  tail  vertebrae,  159,  178;  hind  foot,  159, 
159;  ear,  67,  70. 

Eight  adult  skulls  measure  as  follows:  4  males,  total  length,  127 
(122-133);  basal  length,  104  (102-107);  palatal  length,  44.7  (43-47); 
postpalatal  length,  58.3  (58-59);  zygomatic  breadth,  85  (83-87); 
mastoid  breadth,  54  (5 2-5 5);  length  of  pm2-3,  22.7  (22-23):  4  females, 
total  length,  116  (114-120) ;  basal  length,  94.8  (93-99);  palatal  length, 
40.8  (39-43);  postpalatal  length,  52.6  (51-56);  zygomatic  breadth, 
78.2  (7 6-80); mastoid  breadth,  51.5  (49-53) ;  length  of  pm  2~3>  22-2 
(21.2-23). 

A  series  of   10  skulls  from  Texas   (3   from  Brownsville,   i   from 
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Rockport,  6  from  San  Antonio)  are  larger  by  2  to  3  mm.  in  all  of  the 
above  measurements,  with  disproportionately  heavier  dentition,  the 
upper  premolars  in  6  adult  males  averaging  in  length  on  the  alveolar 
line  24.9  as  against  22.7  in  the  4  adult  male  Sinaloa  skulls,  or  2  mm. 
more.  A  series  of  5  adult  Arizona  skulls  agree  closely  with  the 
Texas  series  in  general  size  and  in  the  heavy  dentition,  pm  2-4  having 
a  length  of  24.8  mm. 

Although  nearly  all  of  the  ten  adult  specimens  (including  one 
obtained  in  December,  1896)  were  taken  in  winter  (Jan.  zo-March 
5),  they  present  a  great  range  of  color  variation,  four  being  in  the 
gray  phase,  three  in  the  red,  and  the  others  are  variously  intermediate. 
The  gray  specimens  agree  with  the  type,  except  that  the  soles  of 
the  hind  feet  vary  from  intense  black  to  slightly  blackish,  or  merely 
dusky  as  in  the  type.  The  pelage  is  short  and  coarse,  quite  different 
from  that  of  its  northern  allies.  The  red  phase  is  much  less  red  than 
in  Arizona  specimens  (Lynx  ruff  us  bailcyi). 

The  five  young  specimens  are  all  in  the  soft,  woolly  first  coat. 
They  are  all  dingy  grayish  brown  above,  except  one  which  is  slightly 
reddish,  with  the  dark  spots  and  markings  of  the  adult  faintly  indi- 
cated; the  ventral  surface  is  whitish,  blotched  with  blackish. 

"Known  as  the  Mojoquan  on  the  western  slope  of  the  Sierra 
Madre  and  the  lowlands  along  the  Pacific  coast  of  Mexico.  A  shy, 
wandering  species,  widely  distributed,  and  seldom  encountered  in 
the  daytime,  except  when  it  is  searching  for  water  in  the  varano  or 
dry  season.  Feeds  principally  on  rabbits  and  other  rodents,  iguanas, 
crabs,  and  frogs.  An  expert  hunter,  and  a  hard  fighter  when  wounded 
or  at  bay.  Usually  rests  in  high  grass  or  thick  bushes  during  daytime, 
in  warm  weather,  and  in  caves  and  hollow  trees  in  winter.  Females 
have  from  three  to  five  kittens."  -J.  H.  B. 

24.     Canis  vigilis  Mcrrijni. 

Nine  specimens,  vicinity  of  Escuinapa,  Feb.  5,  18,  March  4,  April 
5,  May  31,  June  9,  15,  July  30,  Sept.  4.  Five  males  and  4  females; 
one  of  the  males  is  without  measurements  and  another  male  (the 
September  specimen)  is  only  about  two-thirds  grown. 

Collector's  measurements:  3  males,  total  length,  1162,  1182,  1197; 
head  and  body,  851,  845,  889;  tail  vertebra,  311,  337,  318;  hind  foot 
without  claws,  194,  181,  191 ;  ear  from  notch,  114,  102,  102:  4  females, 
total  length,  1060,  1073,  1124,  1248;  head  and  body,  749,  762,  800, 
873;  tail  vertebrae,  311,  311,  324,  375;  hind  foot,  191,  181,  178,  181; 
ear,  114,  105,  108,  m. 
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The  principal  measurements  of  4  male  skulls  and  3  female  skulls 
are  as  follows: 
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There  is  another  specimen  collected  by  Mr.  Batty  at  Escuinapa  in 
December,  1895.  The  winter  skins  have  a  very  full,  heavy  pelage, 
the  coarse,  long,  black-tipped  hairs  of  the  upper  surface  giving  a 
decidedly  blackish  appearance  to  the  greater  part  of  the  dorsal 
region.  The  back  of  the  ears,  fore  legs,  and  posterior  surface  of 
hind  limbs  are  deep  rusty  red.  In  summer  skins  the  pelage  is  greatly 
worn,  the  black-tipped  hairs  having  mostly  fallen  out  or  been  worn 
off,  leaving  the  prevailing  color  strongly  fulvous,  with  the  nose, 
nape,  and  limbs  rich  rusty  fulvous. 

The  contrast  in  coloration  between  this  species  and  C.  impavidus 
of  northern  Durango  is  striking  at  all  seasons.  The  later  species 
is  also  rather  smaller  than  C.  vigilis,  with  weaker  dentition,  and 
especially  smaller  carnassials. 

25.     Urocyon  cinereoargenteus  scotti  (M earns). 

Eleven  specimens:  Rosario,  i  specimen,  Dec.  21;  Escuinapa,  9 
specimens,  Jan.  6,  March  n,  April  12,  May  i,  June  9;  Papachal, 
i  specimen,  Dec.  7. 

The  series  consists  of  middle-aged  adults,  except  two  very  old 
males,  one  of  which  greatly  exceeds  all  the  other  males  in  external 
measurements,  and  has  also  the  largest  skull. 

Collector's  measurements:  5  adult  males,  total  length,  981  (927— 
1067);  head  and  body,  566  (559-584) ;  tail  vertebrae,  415  (368-483); 
hind  foot  without  claws,  125  (121-133);  ear  from  notch,  71  (67-76): 
4  females,  931  (927-947),  550  (546-559),  381  (368-394),  121  (114-127), 
71  (70-76). 
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Skulls:  6  males,  total  length,  119  (114-125);  basal  length,  105 
(102-108);  zygomatic  breadth,  64  (61.5-65);  mastoid  breadth,  42 
(41.5-43):  3  females,  117  (116-118),  105,  43. 

"Most  common  on  uplands.  Is  quite  tame  in  some  localities 
and  easy  of  approach.  Hunts  mostly  at  night,  occasionally  uttering 
a  hoarse  bark.  Feeds  largely  on  wild  figs,  fruit'of  the  coporno,  and 
berries;  also  on  small  rodents,  grasshoppers,  and  beetles.  It  is  an 
expert  climber  and  usually  goes  up  a  tree  when  hard  pressed  by 
dogs.  Female  has  from  four  to  six  young.  "  —  J.  H.  B. 

26.     Ursus  sp. 

Represented  by  a  single  imperfect  skin,  purchased  of  a  native 
hunter,  taken  in  the  vicinity  of  Escuinapa. 

27.    Conepatus  sonoriensis  Merriam. 

Fifteen  specimens,  Escuinapa  and  immediate  vicinity,  Feb.  5- 
March  i,  and  one  each  July  5  and  Nov.  4. 

Collector's  measurements:  5  males,  total  length,  729  (647-833); 
head  and  body,  416  (368-457);  tail  vertebrae,  313  (267-381);  hind 
foot  without  claws,  72  (64-76);  with  claws  about  8  mm.  more;  fore 
claws,  13-15;  ear  from  notch,  26  (23-29):  7  females,  total  length,  634 
(584-697);  head  and  body,  374  (292—392);  tail  vertebras,  279  (242— 
305);  hind  foot  without  claws,  69  (64-76);  ear  from  notch,  24 

(23-^5). 

Skull:  5  males,  total  length,  81.4  (76-85);  basal  length,  66.5 
(62-71)  ;  zygomatic  breadth,  48  (43-53)  i  mastoid  breadth,  41  (38-43): 
4  females,  total  length,  78  (75-80)  ;  basal  length,  63  (61-65)  ;  zygomatic 
breadth,  45.7  (41.5-49);  mastoid  breadth,  40  (38-41.5). 

In  the  average  females  are  decidedly  smaller  than  males,  but  the 
range  of  individual  variation  is  so  great  that  the  two  sexes  distinctly 
overlap  in  size,  the  larger  females  equalling  the  smaller  males. 

The  measurements  given  above  are  from  adult  examples,  but  only 
three  or  four  have  the  worn  teeth  and  other  characters  of  old  age; 
the  greater  part  are  middle-aged  or  young  adults.  While  not  differ- 
ing appreciably  from  the  large  series  of  Jalisco  specimens  of  this  species, 
they  average  slightly  larger,  due  apparently  to  the  age  of  the  latter 
averaging  younger. 

The  old  specimens  taken  in  February  are  in  worn  faded  pelage, 
the  black  of  the  sides,  limbs,  and  ventral  surface  being  a  dull  brown 
black  in  strong  contrast  with  the  deep  black  of  the  younger  examples. 
The  black  at  the  base  of  the  lower  surface  of  the  tail  varies  in  amount 
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from  entire  absence  (in  two  specimens)  to,  in  the  average,  about  an 
inch  in  extent,  varying  to  an  inch  and  a  half  to  two  inches  in  extreme 
cases,  with  also  in  a  few  specimens  a  few  short  black  hairs  mixed 
with  the  white  on  the  sides  and  lower  surface  of  the  basal  third  of 
the  tail,  generally  quite  inconspicuous. 

"Probably  the  most  common  Mexican  species  of  skunk.  Most 
abundant  on  uplan$  llanos  at  about  three  to  five  thousand  feet  alti- 
tude. Nocturnal,  though  on  one  occasion  seven  were  observed  in  a 
band,  traveling  over  a  mountain  shaded  by  heavy  timber  at  midday. 
During  the  dry  season  they  become  more  common  near  the  coast, 
having  migrated  from  the  higher  country  eastward  where  food  had 
become  scarce.  Food  consists  of  insects,  especially  crickets,  the  para- 
sites of  which  infest  the  bodies  of  the  skunks  by  hundreds.  Some 
individuals  taken  had  their  intestines,  stomachs,  and  bodies  so  badly 
perforated  that  they  were  nearly  dead  from  the  effect.  Breeds  ir- 
regularly, probably  according  to  age.  Female  has  from  three  to 
six  young."  -J.  H.  Batty. 

28.     Procyon  hernandezii  Wagler. 

Procyon  lotor,  varicte  mexicaine  I.  GEOFFR.  ST.  HILAIRE,  Zool.  Voy.  de  la 
Venus,  V,  Pt.  I,  1855,  125,  atlas,  pi.  vi.  Mazatlan,  Mexico. 

Procyon  hernandezii  var.  mexicana  BAIRD,  Mam.  N.  Amer.,  1857,  215  (at 
least  in  part)  ;  U.  S.  and  Mex.  Bound.  Surv.,  Zool.,  Mamm.,  1859,  22. 

Forty-six  specimens,  Escuinapa  and  vicinity,  Jan.  6-28,  Feb.  17— 
28,  April  6—19,  June  8,  30. 

The  series  includes  a  few  old  adults  with  worn  teeth,  and  there 
are  a  few  quite  young  specimens,  but  the  larger  part  consists  of  young 
adult  and  middle-aged  animals.  The  external  measurements  of  a 
good  series  of  adults  are  as  follows: 

Collector's  measurements:  ip  adult  males,  total  length,  828  (775— 
889);  head  and  body,  530  (483-559);  tail  vertebra,  298- (279-330) ;  hind 
foot  without  claws,  120  (114-127);  ear  from  notch,  58.5  (57-64).  Only 
2  fall  below  800  mm.  in  total  length,  only  i  below  500  in  length  of  head 
and  body,  and  only  i  below  290  in  length  of  tail  vertebrae.  These  are 
in  each  case  rather  young  adults.  Females,  10  adults,  total  length, 
812  (762-869);  head  and  body,  522  (470-546);  tail  vertebras,  290 
(273-323);  hind  foot,  114  (108-127);  ear>  57-5  (51-64)- 

Skull. — The  principal  skull  measurements  of  the  same  specimens 
and  a  few  others  are:  males,  total  length,  117  (114-124,  and  i  at  132) ; 
basal  length,  104  (98-114);  .zygomatic  breadth,  73.3  (64-83,  only  i 
above  79);  mastoid  breadth,  60.4  (54.5-68);  upper  molar  series, 
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22.4  (2I-5-24):  I2  females,  total  length,  116  (110-123);  basal  length, 
103  (94.5-114,  only  i  above  105);  zygomatic  breadth,  75  (65-81); 
mastoid  breadth,  60.6  (55.5-66);  upper  molar  series,  22.3  (21.3- 

24.5)- 

Adult  skulls  from  New  York  State,  comparable  in  age  with  skulls 

from  Escuinapa,  measure  practically  the  same.  In  the  Escuinapa 
series  none  have  a  well-developed  sagittal  crest,  and  only  four  or 
five  have  the  teeth  decidedly  worn.  A  series  from  Fort  Verde, 
Arizona  (Mearns),  are  slightly  larger,  but  they  are  very  old,  with  well- 
developed  sagittal  crest  and  much  worn  teeth.  The  difference  in 
size  is  obviously  due  to  difference  in  age. 

Specimens  in  fresh  pelage  are  of  course  much  darker  and  brighter 
colored  than  those  in  more  or  less  worn  pelage,  in  which  the  fulvous 
tints  have  faded,  and  the  long  black-tipped  hairs  of  the  dorsal  surface 
have  been  partly  shed  or  have  the  tips  much  worn.  Aside  from  the 
seasonal  difference  the  series- is  quite  uniform  in  coloration.  The 
number  of  black  tail  rings  is  usually  six,  counting  the  more  or  less 
indistinct  basal  ones,  but  excluding  the  black  tip,  but  quite  a  num- 
ber of  specimens  have  seven. 

Available  material  from  eastern  Mexico  is  insufficient  to  show 
whether  the  west  coast  animal  differs  appreciably  from  true  P. 
hernandezii. 

29.     Nasua  narica  molaris  Merriam. 

(PLATES   XXVII— XXX.) 

About  100  specimens,  of  which  about  40  are  fully  adult,  and  the 
rest  young,  including  6  newly  born,  the  others  varying  from  about 
one-quarter  grown  to  nearly  full-sized  young  adults.  The  females 
predominate  over  the  males,  nearly  as  2  to  i.  All  were  collected  at 
or  near  Escuinapa,  as  follows:  in  December,  20  specimens;  in  January, 
19  specimens;  in  February,  32  specimens;  in  April,  16  specimens, 
and  others  in  June,  August,  and  September.  The  very  young  speci- 
mens were  taken  July  24. 

The  surprising  feature  of  the  series  is  the  immense  range  of  indi- 
vidual variation  in  coloration,  the  very  wide  extremes  being  connected 
by  intermediate  examples  which  fill  every  stage  of  intergradation. 
There  is,  on  the  other  hand,  only  about  the  ordinary  amount  of 
individual  variation  in  size  and  in  cranial  features.  This  large 
amount  of  material  is  thus  valuable  as  serving  to  show  what  may  be 
expected  in  the  way  of  color  variation  in  Coatis  from  the  same  locality, 
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and  also  furnishes  a  good  basis  for  the  study  of  sexual  and  age  difference 
in  the  skull.  Considerable  space  is  here  given  to  an  exposition  of 
these  features,  in  the  belief  that  some  of  the  results  will  be  of  interest 
in  other  connections. 

The  Coatis  of  western  Mexico  have  been  separated  by  Dr.  Merriam  1 
from  those  of  eastern  Mexico  on  the  basis  of  "gray  of  the  face  more 
restricted;  tail  longer;  molariform  teeth,  particularly  the  upper  ones, 
very  much  larger  and  more  massive."  No  measurements  are  given 
of  either  the  skull  or  teeth.  The  type  locality  of  the  western  form 
is  Manzanillo,  State  of  Colima,  and  I  am  indebted  to  Dr.  Merriam  for 
the  use  of  two  topotype  skulls,  a  fully  adult  male  and  female,  for 
comparison  with  the  present  material.  I  have  also  a  small  series  of 
specimens  from  the  southern  coast  region  of  the  State  of  Vera  Cruz, 
but  only  four  of  them  are  sufficiently  mature  for  satisfactory  compari- 
son. In  three  of  these  the  three  upper  molariform  teeth  (pm4-m2) 
have  a  combined  length  of  21  mm.,  and  in  the  other  a  length  of  22 
mm.  In  the  old  male  topotype  the  same  measurement  is  24  mm., 
and  in  the  female  22  mm.  The  same  measurement  in  30  adult 
skulls  from  Escuinapa  averages  22  mm.,  the  extremes  of  the  series 
being  20  and  23.3  mm.,  none  of  them  reaching  24  mm.,  but  6  reach 
23  mm.  Apparently  the  west  coast  animal  is  slightly  larger  than  true 
N.  narica  of  the  east  coast,  with  rather  heavier  dentition.  The 
Sinaloa  series  averages  somewhat  lighter  in  coloration  in  comparison 
with  a  dozen  eastern  specimens.  But  color  is  such  a  variable  feature 
in  this  group  that  little  weight  can  be  given  to  it  in  discriminating 
races  unless  the  material  for  comparison  is  extensive. 

Specimens  from  various  localities  in  the  northwestern  part  of  the 
State  of  Jalisco,  from  the  Tepic  border  south  to  Ameca,  aggregating 
some  50  specimens,  are  not  distinguishable  in  dentition  and  cranial 
characters  from  the  Escuinapa  series. 

The  collector's  measurements  of  38  adults  from  Escuinapa  are 
as  follows:  14  males,  total  length,  1181  (1098-1264,  with  only  i  below 
noo  and  only-i  above  1200);  head  and  body,  582  (533-629,  with  only 
i  below  559  and  only  2  above  610);  tail  vertebrae,  591  (496-635, 
with  only  2  below  572,  and  only  2  above  610) ;  hind  foot  without  claws, 
100  (89-108);  ear  from  notch,  40.6  (38-44):  24  females,  total  length, 
1103  (1041-1194,  with  only  3  below  1060  and  only  3  above  1150); 
head  and  body,  538  (496-597);  tail  vertebrae,  565  (533-598,  with  i  at 
635,  the  only  one  above  598) ;  hind  foot  without  claws,  92  (81-102); 
ear  from  notch,  38  (32-44,  only  4  below  38  and  only  i  above  41). 

1  Merriam,  Proc.  Biol.  Soc.  Vol.  XV,  1902,  p.  68. 
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Add  to  the  length  of  the  hind  foot,  as  given  above,  about  8-10  mm. 
for  the  length  of  the  claws.  The  fore  claws  average  about  22-24 
mm.  in  length. 

"Frequently  found  in  bands.  Sleep  and  breed  in  hollow  trees. 
Tail  carried  vertically,  with  no  curve  at  the  end.  Fight  savagely 
with  claws  and  teeth."  —  J.  H.  B.  A  number  of  the  very  old  males 
are  entered  in  the  collector's  catalogue  as  '  Solitaries, '  implying  that 
here  as  elsewhere  1  the  old'  males  separate  themselves  from  the  bands 
and  live  alone. 

Individual  Variation.  — The  skulls  present  an  unusually  small  range 
of  individual  variation,  although  they  vary  greatly  with  age  and  sex 
in  a  number  of  important  characters.  The  amount  of  individual 
variation  in  coloration,  however,  is  rarely  equalled  in  any  wild  species 
of  mammal  known  to  me. 

A  series  of  32  specimens  collected  at  or  in  the  immediate  vicinity 
of  Escuinapa  in  February,  and  another  large  series  obtained  at  the 
same  place  in  April,  may  be  taken  in  illustration.  The  gradations 
between  the  extreme  types  of  variation  are  so  complete  that  it  is 
difficult  to  classify  many  of  the  specimens  as  belonging  to  any  partic- 
ular phase.  Beginning  with  the  darkest,  which  may  be  designated 
as  the  black  phase,  the  whole  animal  is  black  or  deep  brownish  black, 
except  the  ventral  surface  from  the  chin  posteriorly  to  the  breast, 
which  is,  as  usual,  white  or  yellowish  white.  In  some  specimens, 
however,  there  is  also  a  broad  blackish  band  across  the  upper  part 
of  the  throat,  but  this  frequently  occurs  in  the  lighter  phases.  The 
basal  half  of  the  pelage,  including  the  underfur,  is  light  grayish 
brown,  lightest  at  the  extreme  base. 

The  opposite  extreme,  which  may  be  designated  as  the  light  phase, 
has  the  general  color  of  the  upper  parts  pale  yellowish  brown,  or  pale 
reddish  brown  (in  different  specimens),  with  the  basal  portion  of 
the  pelage  much  lighter  than  in  the  black  phase,  and  the  light  portion 
more  extended  apically,  so  that  either  only  the  tips  of  the  hairs  are 
light  brown,  or  there  is  a  narrow  subapical  zone  of  a  darker  tint  with 
the  tips  of  the  hairs  light  gray  or  pale  yellowish  gray.  In  this  phase 
only  the  feet  are  blackish,  which  even  in  the  lightest  specimens  are 
usually  quite  black. 

The  most  marked  feature  in  the  intermediate  phases  is  the  color 
of  the  top  of  the  head,  nape,  and  shoulders,  which  vary  from  blackish, 
with  the  tips  of  the  hairs  yellowish  or  golden,  to  deep  ochraceous. 

i  See  Allen,  Bull.  U.  S.  Geol.  and  Ge9gr.  Surv.  Territories  (Hayden),  Vol.  V,  No.  2,  Sept.  6 
1879,  PP-  158-160,  where  the  previous  literature  of  the  subject  is  summarized. 
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The  extreme  ochrac  ecus  -headed  phase  is  the  most  striking  and 
beautiful  of  all;  but  the  color  of  these  parts  varies  in  different  in- 
dividuals from  deep  ochraceous  to  pale  yellow  or  even  very  pale 
buff. 

In  what  may  be  termed  an  average  specimen,  or  better  still  as  the 
medium  phase,  the  general  pelage  is  in  effect  brown  or  brownish  with 
a  superficial  wash  of  lighter,  which  varies  from  yellowish  gray  to 
deep  yellow.  In  such  specimens  the  basal  two-thirds  of  the  pelage 
is  light,  usually  pale  yellowish  white,  with  a  more  or  less  broad  sub- 
apical  band  of  dark  brown  or  black,  and  the  tips  of  the  hairs  light. 
The  light  tips  become  greatly  reduced  in  extent  by  wear  and  exposure, 
but  normally  vary  greatly  in  length,  from  a  slight  tipping  to  half  an 
inch  or  more  in  length.  In  specimens  approaching  the  'black  phase, ' 
the  light  tips  are  yellow,  and  are  mainly  restricted  to  the  top  of  the 
head  and  nape  and  to  a  narrow  median  band  which  becomes  narrower 
posteriorly  and  often  nearly  or  quite  disappears  behind  the  shoulders. 

Very  few  specimens  in  a  large  series  are  near  enough  alike  to  be 
covered  in  a  single  detailed  description.  The  following,  however, 
may  indicate  to  some  extent  the  range  of  variation  in  the  color  of 
the  head,  nape,  and  shoulders.  First  is  the  black  phase,  in  which, 
the  hairs  have  no  light  tipping.  Next  come  the  blackish  brown 
specimens,  with  the  top  of  the  head  and  most  of  the  upper  surface 
black  or  blackish,  and  the  hairs  of  the  nape,  top  of  the  shoulders,  and  a 
tapering  band  running  posteriorly  to  about  the  middle  of  the  dorsal 
region  tipped  with  dull  rather  brownish  yellow,  most  extensively  on 
the  nape  and  the  mid  area  of  the  shoulders.  Then  come  lighter 
specimens  with  the  general  coloration  lighter  and  the  light  tips  of 
the  hairs  longer  —  i.  e.,  brown  with  a  slight  veiling  of  yellowish  gray, 
strongest  on  the  anterior  half  of  the  body  and  especially  intensified 
over  the  region  of  nape  and  shoulders  through  the  greater  length  of 
the  light  tips.  Next  follow,  perhaps,  the  major  part  of  the  specimens, 
in  which  the  body  coloration  is  nearly  the  same  as  in  the  last,  with 
the  light  tips  of  the  hairs  generally  longer.  In  these,  however,  there 
is  a  wide  range  of  variation  in  the  color  of  the  tips  of  the  hairs, 
which  give  the  prevailing  color  to  the  top  of  the  head,  nape,  and 
shoulders.  In  many  of  these  specimens  the  top  of  the  head  is  dull 
or  pale  wood  brown,  or  dull  drab,  becoming  lighter  and  more  yellow- 
ish over  the  nape  and  shoulders;  in  others  it  varies  from  clear  buff 
through  various  yellowish  shades  to  ochraceous  and  'ochraceous-rufous' 
(Ridgway),  only  a  relatively  small  proportion  of  the  specimens  being 
of  this  last  deep,  intense  shade  of  ochraceous.  On  the  head  the  color, 
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whatever  it  may  be,  extends  nearly  to  the  base  of  the  pelage;  on  the 
nape  and  posteriori y,  the  hairs  are  basally  light  (varying  in  different 
specimens  from  soiled  buffy  gray  to  strong  yellowish  buff),  with  a 
broad  subapical  band  of  black,  and  a  still  broader  terminal  band  of 
pale  yellow  to  ochraceous,  according  to  the  specimen.  In  the  series 
of  very  light  specimens  the  light  basal  portion  of  the  pelage  extends 
nearly  to  the  surface,  the  subapical  dark  band  is  much  narrower  and 
less  dark,  and  is  more  heavily  veiled  by  the  long  light  tips  of  the  hairs, 
which  are  distinctly  whitish.  In  such  examples  the  top  of  the  head 
is  of  an  extremely  pale  shade  of  buff,  in  rare  cases  almost  yellowish 
white ;  on  the  nape  and  shoulders  the  yellowish  shade  is  somewhat 
stronger,  and  the  subapical  dark  band  is  narrower  and  browner — • 
brown  rather  than  black. 

The  facial  markings  vary  correspondingly  in  the  tone  of  .the  dark 
areas  from  brown  to  black,  and  the  superciliary  stripes  and  other 
light  markings  vary  more  or  less  in  width  and  extent,  and  from 
dingy  white  to  clear  white.  In  all  the  phases  the  inner  surface  of 
the  ears  is  either  clear  white  or  yellowish  white;  the  outer  surface 
conforms  to  the  color  of  the  adjoining  parts. 

The  tail  varies  with  the  general  coloration,  being  blackish  through- 
out in  the  'black  phase, '  yellowish  or  buffy  in  the  extreme  light  phase, 
and  variously  intermediate  in  other  phases,  according  to  the  general 
coloration,  but  always,  except  in  the  darkest  specimens,  gradually 
darkening  about  the  middle  to  the  end,  the  apical  third  being  much 
darker  than  the  basal  third.  In  many  specimens  the  tail  is  obsoletely 
ringed,  the  dark  bands  being  only  slightly  darker  than  the  adjoining 
intervals;  they  are  generally  most  apparent  on  the  middle  third  of 
the  tail,  and  so  slightly  developed  as  to  be  noticeable  only  on  close 
inspection. 

That  the  above-described  color  variations  are  purely  individual 
is  evident  from  the  fact  that  both  sexes  are  about  equally  represented 
in  all  the  phases,  that  the  half -grown  young  share  them  equally  with 
the  adults,  and  that  all  occur  at  one  and  the  same  locality,  and  that 
all  have  been  taken  at  practically  the  same  dates, —  in  the  December, 
January,  February,  and  April  series  of  from  15  to  30  specimens  each. 

Cranial  Variation  due  to  Sex  and  Age.  —  In  view  of  the  inconstancy 
of  the  coloration  in  the  present  series  of  Coatis  from  Escuinapa,  due 
wholly  to  individual  variation,  it  is  surprising  to  find  so  little  variation 
in  the  cranial  characters  of  the  same  specimens  that  is  not  obviously 
due  to  differences  of  sex  and  age.  In  regard  to  sexual  differences, 
the  female  is  much  smaller  than  the  male.  In  old  skulls,  with  worn 
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teeth,  the  male  exceeds  the  female  (in  the  average)  by  about  4  to  5 
mm.  in  the  total  length  of  the  skull,  while  in  the  average,  in  strictly 
comparable  middle-aged  skulls  of  the  two  sexes,  the  male  exceeds 
the  female  by  about  6  mm.  (about  4.4  per  cent.)  of  the  total  length 
of  the  skull.  In  other  respects,  as  regards  size  and  proportions, 
there  are,  with  the  exception  soon  to  be  mentioned,  no  noteworthy 
differences,  the  middle-aged  male  skull  exceeding  that  of  the  female 
in  nearly  all  its  dimensions  proportionately  with  the  difference  in  total 
length.  There  is  no  difference  in  the  length  of  the  upper  molar  series, 
nor  in  the  size  of  the  individual  teeth. 

In  the  male,  however,  the  upper  canines  are  two  to  three  times 
the  size  of  these  teeth  in  the  female,  with  a  markedly  greater  difference 
in  the  size  of  the  lower  canines,  which  in  the  male  are  about  five  times 
larger  than  in  the  female.  A  corresponding  increase  in  the  stoutness 
and  breadth  of  the  rostrum  and  in  the  development  of  the  lower  jaw 
is  of  course  entailed  in  the  male  by  the  excessive  enlargement  of  the 
canines,  which  strongly  recall  the  great  development  of  these  teeth 
in  the  pigs  and  peccaries. 

In  old  age,  however,  the  male  skull  becomes  greatly  specialized 
as  compared  with  that  of  the  female  of  corresponding  age,  or  with 
that  of  the  middle-aged  male.  At  the  stage  when  the  entire  milk 
dentition  is  still  in  situ,  and  m1  has  become  functional,  the  skulls 
of  the  two  sexes  are  practically  indistinguishable.  By  the  time  the 
complete  permanent  dentition  has  been  acquired,  the  sexual  difference 
in  size  has  become  well-marked,  and  the  very  different  character 
of  the  canines  leaves  no  question  as  to  the  sex  of  the  specimen.  Other- 
wise than  in  size  and  the  character  of  the  canines,  the  skull  of  the 
young  adult  or  middle-aged  male  does  not  differ  from  that  of  the 
female.  Following  this  middle-age  stage,  the  development  of  old  age 
characters  begins  to  differentiate  the  skull  of  the  old  male  from  that 
of  the  young  male,  and  still  more  markedly  from  that  of  the  female. 

These  old  age  characters  are  the  development  of  occipital  and 
sagittal  crests  and  postorbital  processes,  and  a  marked  constriction 
of  the  postorbital  region  of  the  skull.  The  teeth  also  become  greatly 
worn,  in  some  cases  little  but  the  roots  remaining;  but  this  feature 
is,  of  course,  common  also  to  very  old  females.  The  beginning  of 
the  development  of  the  sagittal  crest  is  about  coincident  with,  or 
slightly  precedes  the  first  perceptible  wearing  of  the  tubercles  of  the 
teeth,  and  its  growth  thence  continues  as  long  as  the  animal  lives, 
in  very  old  animals  reaching  a  height  of  7  to  9  mm.  Coincidently 
with  the  development  of  the  crest  the  constriction  behind  the  orbits 
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gradually  deepens,  while  at  the  same  time  the  interorbital  breadth 
increases.  In  middle-aged  male  skulls  the  average  interorbital  breadth 
is  3 . 5  mm.  greater  than  the  postorbital,  while  in  old  male  skulls 
it  is  4  mm.  less,  resulting  in  a  most  marked  change  in  the  contour 
of  the  middle  region  of  the  skull. 

The  female  apparently  never  develops  even  an  incipient  sagittal 
crest ;  the  occipital  crests  are  much  less  pronounced  than  in  the  male ; 
the  postorbital  processes  are  much  less  prominent,  and  there  is  no 
decrease  in  the  postorbital  breadth  of  the  skull,  so  marked  in  the  male. 
The  increase  in  the  interorbital  breadth  is  only  in  ratio  with  the  gen- 
eral increase  in  the  size  of  the  skull.  The  modifications  due  to  sex 
and  age  are  shown  in  Plates  XXVII-XXX,  and  in  the  subjoined 
table  of  measurements. 

In  preparing  this  table  of  measurements,  only  fully  adult  skulls 
were  utilized,  and  they  were  divided  into  four  categories,  as  follows: 
(i)  old  males  (8  specimens)  with  well-developed  sagittal  and  occipital 
crests  and  more  or  less  worn  teeth;  (2)  fully  adult  males,  middle-aged 
(6  specimens),  without 'crests  and  with  unworn  teeth;  (3)  old  females 
(8  specimens),  all  with  the  teeth  greatly  worn;  (4)  adult  females,  mid- 
dle-aged (6  specimens) ,  with  the  teeth  unworn.  Younger  specimens 
(amounting  to  more  than  half  of  the  total  series),  in  which  the  milk 
dentition  was  in  most  cases  not  wholly  displaced,  were  discarded 
as  unavailable  for  comparative  measurements.  The  principal  points 
thus  shown  may  be  summarized,  as  follows: 

Old  males,  9  skulls:  Total  length,  135.3  (131-142.5);  basal  length 
(Hensel),  118.9  (I][S-I25);  palatal  length,  80.8  -(77-86);  postpalatal 
length,  38.5  (37-40.5);  zygomatic  breadth,  73  (65-83);  inter- 
orbital breadth,  30  (26.5-33);  postorbital  breadth,  25.8  (23-28.5); 
mastoid  breadth,  49.5  (47.5-51.5) ;  audital  bulla  (transverse  and  longi- 
tudinal diameters),  11.5  x  J4-2  (IO-5  X  12-11  x  X5);  premolar4- 
molar2  (last  three  molariform  teeth),  22  (20.7-23);  height  of  sagittal 
crest  (in  7  out  of  9  specimens),  6.9  (5-8.5). 

Middle-aged  males,  6  skulls:  Total  length,  130.1  (125.5-135.31); 
basal  length,  113  (108-116);  palatal  length,  78.3  (75-80);  post 
palatal  length,  35.3  (33-37.5);  zygomatic  breadth,  63  (59-64);  inter- 
orbital breadth,  26.4  (25.5-27);  postorbital  breadth,  29.7  (28-31.5); 
mastoid  breadth,  46  (44—48);  audital  bulla,  10.2  x  I3-2  (10  x  I3~ 
ii  x  T5);  pm4-m2,  22.2  (21-23.3);  sagittal  crest,  o. 

Old  females,  8  skulls:  Total  length,  127  (121-133);  basal  length, 
111.3  (108-120);  palatal  length,  74.6  (70-78);  postpalatal  length, 
35-3  (34-37) ;  zygomatic  breadth,  65  (60-69)  i  interorbital  breadth,  28.0 
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(27-30);  postorbital  breadth,  31  (29-33);  mastoid  breadth,  45.3 
(42.5-48);  audital  bulla,  10.7  x  I3-8  (I0  X  13-11  X  I5)',  pm<-m2, 
21.6  (20-23);  sagittal  crest,  o. 

Middle-aged  females,  6  skulls:  Total  length,  125.8  (124-128); 
basal  length,  109.3  (108-111) ;  palatal  length,  74.7  (74-76);  postpalatal 
length,  34.7  (34-36);  zygomatic  breadth,  60.5  (58-62);  interorbital 
breadth,  26.5  (25-27);  postorbital  breadth,  29.9  (28-32);  mastoid 
breadth,  44.3  (43-46);  audital  bulla,  10  x  TI-9  (9  X  n-n  X  J3); 
pm«-m2,  22  (21.5-23);  sagittal  crest,  o. 

30.  Tayra  barbara  senex    (Thomas). 

Two  young  specimens,  Escuinapa,  Nov.  10.  These  specimens, 
apparently  not  more  than  three  or  four  days  old,  are  provisionally 
referred  to  this  subspecies.  They  are  in  an  ihteresting  stage  of  growth, 
but  of  course  too  young  for  satisfactory  determination.  From  the 
shoulders  posteriorly  the  pelage  is  wholly  deep  black ;  at  the  shoulders 
it  is  mixed  with  rufous,  passing  into  nearly  uniform  rusty  brown  on 
the  head  and  neck.  There  is  a  small  blackish  spot  at  the  posterior 
base  of  the  ear,  and  an  indistinct  blackish  lateral  face  stripe. 

3 1 .  Lutra  annectens  Forsyth-Major. 

One  specimen,  a  hunter's  pelt,  without  skull  or  measurements, 
Provisionally  referred,  on  geographical  grounds,  to  this  species,  which 
was  based  on  a  skull  from  Rio  de  Tepic,  about  one  hundred  miles 
south  of  Escuinapa. 

32.     Myotis  sp. 

One  specimen,  skin  without  skull,  Escuinapa,  Oct.  27.  Alar  extent, 
260;  length,  51;  tail,  30;  forearm  (in  dry  skin),  35.  Membranes  dark 
brown;  ears  light  brown. 

33.  Dasypterus  xanthinus     Thomas. 

Four  specimens,  an  adult  female  with  two  young,  and  a  third 
young  one,  Escuinapa,  June  26.  Alar  extent,  337  ;  length,  66;  tail,  51. 
The  young  ones  are  in  formalin. 

34.  Balantiopteryx  plicata     Peters. 

Six  specimens,  i  skin,  and  5  specimens  in  formalin,  Escuinapa, 
July  8,  18. 
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35.     Molossus  sinaloae  sp.  nov. 

Type,  No.  24524,    9    ad.,  Escuinapa,  Sinaloa,  Feb.   15,  1904;  J.  H.  Batty. 

Size  of  M.  pretiosus,  but  very  different  in  the  size  and  form  of  the  ears  and  in 
coloration;  the  braincase  is  also  much  narrower  and  higher  and  the  dentition 
heavier. 

Above  dull  dark  brown ;  below  much  lighter,  approaching  grayish  brown ; 
ears  and  membranes  dark  brown.  Ears  small,  transverse  width  across  both 
(in  dry  skin)  18  mm.  against  21  mm.  in  M.  pretiosus;  height,  13. 

Measurements. — The  collector's  measurements  from  the  fresh  specimen  are: 
Alar  expanse,  324;  head  and  body,  70;  tail,  38.  From  skin:  forearm,  43; 
3d  finger,  ist  phalanx,  46;  2d  ph.,  20;  3d  ph.,  18;  thumb  very  short,  6;  foot,  16 
Skull:  Total  length,  20;  basal  length,  14;  zygomatic  breadth,  12;  width  of, 
braincase,  10;  height  of  sagittal  crest,  1.5;  mandible,  14;  maxillary  toothrow 
(including  canine),  7;  lower  toothrow  (including  canine),  8. 

Represented  only  by  the  type,  an  old  female  with  worn  teeth. 

This  species  is  intermediate  in  size  between  M.  nigricans  and  M. 
obscurus,  being  much  smaller  than  the  former  and  very  much  larger 
than  the  latter. 

36.     Nyctinomus  mexicanus    Saussure. 
Eight  specimens   (in  formalin),   Escuinapa,   July   (?). 

37.  Pteronotus  davyi  fulvus  (Thomas}. 
Two  specimens  (in  formalin),  Escuinapa,  July  (?). 

38.  Spectrellum  mexicanum    (Miller}. 
Two   specimens,   Escuinapa,   July   4   and    9. 

39.  Leptonycteris  nivalis  (Saussure}. 

Eight  specimens,  Escuinapa,  Oct.  6,  7,  22,  29.  Four  are  in  the 
dark  phase  of  coloration  and  four  in  the  light  phase,  both  sexes 
being  represented  in  each.  Alar  expanse,  356-368;  length  of  body. 
73—89;  ear,  16. 

40.  Glossophaga  mutica   (Merriam}. 

Twenty-nine  specimens,  Escuinapa,  July  5-18  (18  specimens), 
Oct.  29  (10  specimens),  Jan.  19  (i  specimen). 

The  collector's  measurements  of  10  adult  (July)  specimens  are: 
Alar  expanse,  266  (254-276);  length,  56  (53-58).  Several  of  the  speci- 
mens are  strongly  reddish,  between  which  and  the  dull  dusky  brown 
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phase  there  is  every  stage  of  gradation;  the  younger  examples  are 
sooty  gray,  the  darkest  of  the  series. 

41.     Dermanura  phaeotis  (Miller). 

Two  specimens,  Escuinapa,  Nov.  9,  July  20. 

II. — MAMMALS  FROM  THE  STATE  OF  JALISCO. 

Mr.  Batty  broke  camp  at  Escuinapa,  Sinaloa,  November  10, 
1904,  and  moved  south  with  his  pack  train  of  burros  across  the  lagoon 
country,  arriving  at  San  Marcos,  Jalisco,  December  6.  His  first 
collecting  camp  was  at  Arroyo  Gavalan,  about  20  miles  west  of  San 
Marcos,  where  collections  were  made  from  December  17—26,  1904. 
From  January  i  to  March  30,  1905,  work  was  prosecuted  from  various 
camps  at  and  near  Amatlan  de  Can  as,  practically  on  the  boundary 
line  between  Jalisco  and  Tepic,  at  an  altitude  of  about  5000  feet. 
Mr.  Batty  states  in  one  of  his  letters  that  "  Ojo  de  Agua,  Palo  Amarillo, 
Estancia,  Llano  e  Casco,  Rio  Ameca,  etc.  [=Rio  Sta.  Maria,  Garabatos, 
Arroyo  de  Plant anar],  all  local  names  not  on  maps,  are  near  and 
about  Amatlan  de  Canas,  Tepic."  Some  of  them  are  just  over  the 
line  in  Tepic,  others  are  on  the  Jalisco  side  of  the  boundary.  He  left 
Llano  e  Casco  April  13,  moving  southward  about  30  or  40  miles  to 
La  Cienega,  Jalisco,  where  he  worked  for  the  next  ten  days.  This 
camp  is  "on  the  tableland  formed  by  the  first  or  eastern  range  of  the 
Espirito  de  Santos  Mountains,  at  an  elevation  of  about  7000  feet." 
"La  Cienega,"  he  says,  "is  one  of  the  few  places  that  have  water 
during  the  dry  season.  In  the  llano  and  in  the  arroyos  are  many 
small  springs,  and  a  small  swampy  pasture;  hence  its  name,  La 
Cienega  or  The  Swamp.  Snow  has  appeared  many  times,  and  it 
is  said  that  about  forty  years  ago  a  heavy  storm  occurred,  leaving 
nearly  two  feet  of  snow  on  the  level.  Hailstones  are  of  frequent 
occurrence,  even  in  spring  and  fall.  The  nights  are  always  chilly, 
and  during  the  dry  season,  from  the  middle  of  October  to  the  middle 
of  June,  wrater  sometimes  freezes,  and  white  frosts  are  common. 
The  surrounding  country  is  mountainous  and  very  rocky,  sparsely 
covered  with  pines  and  oaks." 

His  next  station  was  in  the  Wakenakili  Mountains,  one  day's 
journey  from  La  Cienega,  and  at  about  the  same  altitude,  which 
locality  he  describes  as  follows:  "A  small  range  of  mountains  running 
southeast;  highest  points  about  7000  to  8000  feet.  Bounded  on 
the  east  by  the  large  Arroyo  de  Colomos,  and  on  the  west  by  the  deep 
canon-like  valley  of  the  Rio  Santa  Maria.  The  mountains  abound 
in  cliffs  and  deep  arroyos,  and  are  sparsely  timbered  with  small  pines, 
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oaks,  and  other  trees.  There  are  several  springs  that  flow  during 
the  dry  season,  and  in  the  arroyos  bushes  and  trees  fringe  the 
water-courses. " 

The  next  camp  was  in  the  Sal  se  Puerdes,  at  the  same  altitude 
and  not  many  miles  distant  from  the  Wakenakili  Mountains.  Sal  se 
Puerdes  is  described  as  a  very  broken  and  very  barren  mountain  range ; 
"a  half  day's  hunt  was  necessary  to  find  a  flat  place  a  few  yards 
square  to  camp  by  water.  The  country  is  very  slightly  timbered, 
with  nothing  but  bare  rocks  in  the  arroyo  bottoms.  The  country, 
in  most  parts,  resembles  a  stone  quarry." 

La  Laja,  where  he  spent  the  next  three  weeks  (May  16  to  June  4), 
"literally  means  a  flat  ledge,  and  probably  was  so  named  on  account 
of  the  many  flat  rocks.  It  is  probably  the  highest  llano,  mesa,  or 
tableland  in  the  State  of  Jalisco,  having  an  altitude  of  9000  to  10,000 
feet.  It  is  situated  between  two  sharp  ranges  of  the  Espirito  de 
Santos  Mountains.  There  is  no  water  in  the  dry  season  on  the  llano 
proper,  but  there  are  many  springs  in  the  arroyos  which  never  run 
dry.  It  is  timbered  with  pines,  oaks,  junipers,  and  many  other 
kinds  of  small  trees.  The  nights  are  cool  in  summer,  and  light  snows 
occur  occasionally  in  the  winter  months.  Heavy  rain  storms  send 
bodies  of  water  rushing  down  the  valleys,  twelve  to  twenty  feet  deep. 
You  will  hear  a  roar  for  a  few  minutes  and  then  comes  a  deluge  of 
rushing  water,  carrying  with  it  even  large  boulders. " 

From  La  Cienega  Mr.  Batty  proceeded  to  Tuxpan,  about  150 
miles  southeast  of  La  Cienega,  and  soon  after  began  work  in  the 
Sierra  de  Colima.  His  localities  in  this  region  are  Tuxpan,  June 
24—26;  Volcan  de  Fuego,  altitude  10,000  feet,  July  5—31;  Las  Canoas, 
on  the  tableland,  about  40  miles  west  of  Tuxpan,  at  an  altitude  of 
about  7000  feet,  August  4  to  September  4,  and  September  20  to 
October  2  (about  300  specimens);  Artenkikil,  an  arroyo  near  Las 
Canoas,  September  5  to  September  21;  Volcan  de  Nieve,  altitude 
12,000—13,000  feet,  September  4-18  (about  100  specimens);  Tanko 
Riparti  and  La  Joya  are  other  localities  on  the  Volcan  de  Nieve 
where  a  few  specimens  were  obtained,  at  altitudes  respectively  of 
10,500  feet  and  13,500  feet.  Timber  line  on  these  mountains  is  given 
by  him  as  at  about  13,000  feet. 

Mr.  Batty 's  collections  in  Jalisco  were  thus  made  at  two  points 
in  the  State,  (i)  in  northwestern  Jalisco  within  a  short  distance  of 
the  Tepic  boundary,  from  December  17  to  June  4,  the  mammals 
obtained  at  the  various  points  in  this  region  where  collections  were 
made  numbering  about  844;  (2)  in  southern  Jalisco,  a  little  west  of 
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Tuxpan,  and  in  the  Sierra  de  Colima,  near  the  Colima  boundary,  from 
June  24  to  October  2,  where  about  554  specimens  of  mammals  were 
collected.  The  whole  number  of  mammals  from  Jalisco  included  in 
this  report  therefore  numbers  altogether  about  1,400  specimens, 
representing  48  species,  of  which  2  are  herein  described  as  new. 
Further  collections,  not  yet  received,  were  made  by  him  in  southern 
Jalisco  before  his  departure  to  the  State  of  Oaxaca,  where  he  is  con- 
tinuing his  work.1 

The  absence  from  this  collection  of  specimens  of  Oryzomys  and 
Ncotoma,  while  Sigmodon,  Pcromyscns,  Reithrodontomys ,  Heteromys, 
and  Pcrogncithns  are  well  represented,  is  noteworthy,  and  not  easily 
explained,  except  on  the  ground  of  their  probable  absence  at  the 
particular  localities  where  the  trapping  of  small  mammals  was  vigor- 
ously prosecuted.  The  genus  Pcromyscus  is  represented  by  5  species 
and  over  250  specimens;  Sigmodon  by  2  species  and  over  60  specimens, 
Reithrodontomys  by  2  species  and  41  specimens,  Microtus  by  17 
specimens,  and  Hcteromys  by  about  80  specimens.  Oryzomys  and 
Xcotonia  would  have  hardly  escaped  the  traps  had  they  been  present. 

Only  one  representative  of  the  Geomyidse  was  taken  —  namely, 
Platygeomys  gymnurus  (52  specimens)  —  and  this  only  in  the  vicinity 
of  Zapotlan  (the  type  locality),  although  Mr.  Batty  was  urged  to  give 
special  attention  to  this  group.  He  reports  that  he  tried  to  obtain 
them  at  various  points,  and  observed  at  a  few  localities  old  'signs'  of 
what  appeared  to  be  extinct  colonies.  The  only  place  where  he  saw 
fresh  indications  of  their  presence  was  where  he  found  the  large  colony 
of  Platygeomys.  From  other  localities,  in  Durango  and  Lower  Cali- 
fornia, he  has  sent  large  series  of  both  Thomomys  and  Neotoma,  especi- 
ally of  the  latter,  so  that  their  absence  from  the  Jalisco  collections  is 
the  more  surprising. 

i.     Marmosa  sinaloae  Allen. 

One  specimen,  Rancho  Palo  Amarillo,  near  Amatlan  de  Canas, 
Tepic,  Jan.  15. 

2.     Didelphis  mesamericana  mesamericana   (Okcn). 
Ten  specimens,   all   adult:   Estancia,    6   specimens,   Jan.    22,    26, 

1  Since  the  manuscript  of  this  paper  was  sent  to  the  printer,  another  collection  has  been  received 
irom  Mr.  Batty,  containing  about  120  specimens  of  mammals  obtained  at  Los  Masos  (altitude 
5800  feet)  in  southern  Jalisco,  and  collected  between  October  5,  1905,  and  February  16,  1906. 
These  add  several  species  to  the  list,  and  are  now  included  in  order  to  complete  the  account  of  the 
Jalisco- collections.  Unfortunately  Mr.  Batty's  notebook  covering  this  period  of  his  work  has  not 
yet  been  received,  so  that  measurements  and  dates  of  collecting  are  not  available  for  record.  This 
later  material  raises  the  total  number  of  Jalisco  specimens  to  about  1520,  and  the  number  of  species 
to  60. 
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Feb.  22,  March  12,  17;  Rio  Sta.  Maria,  2  specimens,  Feb.  4;  Wakena- 
kili  Mountains,  i  specimen,  May  3  ;  Las  Canoas,  i  specimen,  September. 

Two  of  the  Estancia  specimens  are  in  the  black  phase;  all  the 
others  are  in  the  gray  phase. 

Also  Los  Masos,  4  specimens  (i  female,  3  males),  all  adult  and 
all  in  the  gray  phase. 

3 .  Tatu  novemcinctum  mexicanum  (Peters) . 
Two  specimens,  Las  Canoas,  Aug.   12,  21. 

4.  Tayassu  angulatum  sonoriense  (M earns). 

Four  adults  collected  as  follows:  La  Cienega,  c?  ad.  (skull  only), 
April  23;  Wakenakili  Mountains,  9  ad.,  April  26;  Volcan  de  Fuego, 
cT  ad.,  July  16;  Los  Masos,  i  very  old  female. 

The  collector's  measurements  of  the  first  three  of  these  specimens 
are,  respectively,  total  length,  901,  965,  934;  head  and  body,  864, 
914,  914;  tail  vertebrae,  37,  51,  20;  hind  foot,  190,  197,  190;  ear,  89, 
79,  95.  Skulls,  respectively,  total  length,  236,  238,  241 ;  basal  length, 
178,  182,  189;  palatal  length,  130,  129,  134;  width  of  rostrum,  29,  28, 
30;  zygomatic  breadth,  95,  101,  107;  postorbital  processes,  69,  68, 
75;  width  of  braincase,  53,  54,  58,  width  of  palate  at  m2,  19,  21,  22; 
width  of  basioccipital,  17,  16.5,  21;  upper  molariform  series,  61, 
58.5,  63.5;  audital  bulla,  10.5  x  *3>  II  X  *3»  I2  X  13-5-  One  of  the 
skulls  has  the  orbitosphenoids  and  adjacent  parts  inflated;  in  the 
other  two  they  are  normal  (see  ante  a,  p.  201). 

The  Wakenakili  Mountains  specimen  is  strongly  suffused  with  deep 
buff,  especially  on  the  sides  of  the  head,  sides  of  the  neck,  the  chest, 
flanks,  and  shoulder  stripes,  which  latter  are  unusually  conspicuous. 
The  Volcan  de  Fuego  specimen  is  much  less  suffused,  and  the  shoulder 
stripes  are  not  prominent.  This  specimen,  from  the  locality,  should, 
perhaps,  be. referable  to  T.  a.  humerale,  from  Armeria,  State  of  Colima, 
but  it  is  not  apparently  distinguishable  from  average  Sinaloa  speci- 
mens (see  ante  a,  p.  203).  The  three  Jalisco  skulls  find  exact  counter- 
parts in  the  Escuinapa  series. 

5.     Odocoileus   sinaloae  Allen. 

Eighty-two  specimens:  14  skins  with  skulls,  8  additional  skulls, 
and  about  60  pairs  of  antlers.  The  skins  with  skulls  were  collected 
as  follows:  Estancia,  i  adult  male,  Jan.  24;  La  Cienega,  i  adult  male, 
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i  adult  female,  April  16,  21;  Wakenakili  Mountains,  i  adult  male, 
May  6;  La  Laja,  i  young  adult  male  and  i  old  male,  May  19,  25; 
Volcan  de  Fuego,  3  males,  2  females,  and  additional  skulls,  July  8—28; 
Volcan  de  Nieve,  2  adult  males,  Sept.  7,  Oct.  2.  The  antlers  were 
collected  mostly  at  La  Cienega,  La  Laja,  and  the  near-by  Mesa  de 
Cullutan.1 

Of  the  10  males  (skins  with  skulls),  4  are  more  or  less  imma- 
ture, two  of  them  being  about  half -grown  and  the  others  young  adults; 
of  the  3  females,  only  one  is  an  old  adult,  the  other  two  being 
more  or  less  immature.  The  collector's  measurements  of  the  adults 
are  as  follows: 

Adult  males,-  6  specimens:  Total  length,  1422  (1373-1473);  head 
and  body,  1225  (1194-1282);  tail  vertebrae,  196  (179-203);  hind  foot, 
377  (368-406);  ear  from  notch,  152  (133-165).  One  old  female: 
1359,  1156,  203,  356,  140. 

The  subjoined  table  of  measurements  of  skulls  shows  the  same 
wide  range  of  individual  variation  in  all  the  principal  dimensions  as 
in  the  Sinaloa  series  (see  antea,  p.  207),  with  no  average  difference 
of  any  importance.  In  the  Sinaloa  series  of  6  males  the  nasals  average 
slightly  larger  than  in  the  5  males  from  Jalisco,  but  the  nasals  are 
so  inconstant  in  size  and  form  that  a  few  more  specimens  added  to 
either  series  might  materially  change  the  average.  In  all  other 
measurements  there  is  no  appreciable  difference. 
MEASUREMENTS  2  OF  7  SKULLS  OF  Odocoileus  sinaloa  FROM  THE  STATE 

OF  JALISCO,  MEXICO. 
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Number  of  points 
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Condition  of  teeth 

g.   w. 

S.      W. 

m.  w. 

s.w. 

s.    w. 

n.    w. 

g.  w. 

1  Also  7  specimens  (skins  and  skulls),  and  4  additional  sets  of  antlers,  from  Los  Masos.     Six  of 
the  skins  are  very  old  females  in  the  gray  winter  coat;  the  other  is  a  young  male  in  the  red  summer 
coat.  • 

2  For  explanation  of  measurements  see  antea,  p.  207.  .    Condition  of  teeth:  g.  w.  —  greatly 
worn;  m.  w.  =  much  worn;  n.  w.    =«  not  worn.  s.  w.  =  slightly  worn. 
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The  accompanying  series  of  photographic 
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to  show  the  development  of  the  antlers  with 
age,  and  also  individual  variation  in  size  and 
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form    at   different   ages.     In   order   to   com- 
plete the  series  for  the  earlier  stages,  it  was 
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Sinaloa  collection  for  the  first  and  second  year 
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Jalisco,    and    nearly    all    from    the    extreme 
northwestern    part   of   the    State,    near   the 
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boundary  line  between  Tepic  and  Jalisco. 
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with  those  still  attached  to  skulls  enables  one 
to  judge  pretty  closely  as  to  the  age  of  the 
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antlers  here  selected  for  illustration.     About 
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counting  the  frontal  processes  of  the  first  year 
as  one  stage,  as  follows: 
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(animals  of   the  third  year).     Fourth  stage, 
small,    slender,     branched    antlers,     usually 
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3-tined  (animals  of  the  fourth  year).     Fifth 
stage.  —  Similar  to  the  fourth,  but  antlers  very 

much  heavier,  but  as  a  rule  3-tined  (animals 
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in   the  fifth    year).     Sixth  stage.  —  Like    the 
fifth    but  antlers   much    heavier    3-tined    or 
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4-tined  (animals  of  the  sixth  year).     Seventh 
stage.  —  Similar    to    the    fifth,    but    antlers 

MEASURE 
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Length  of  main  beam  along  ext'l  curvature 
Length  in  straight  line  from  bur  to  tip 
Greatest  expanse  (outside  to  9utside) 
Distance  between  tips  of  main  beams 
Diameter  of  bur 
Number  of  points 

heavier  and  usually  4-tined   (animals  of  the 
seventh  year).      It  is  probably  not  possible 
always  to  distinguish  between  antlers  of  the 
fifth  and  later  stages,  as  large  antlers  of  the 
fifth  stage  might  easily  be  mistaken  for  small 
antlers  of   the   sixth   stage,   and   vice   versa. 
Seventh  stage.  —  This   differs  from  the  sixth 
only  in  the  antlers  being  generally  larger  and 
heavier.     No  satisfactory  determination  can 
be  made  as  to  the  age  of  the  antlers  after  the 
sixth  year.     Probably  in  very  old  animals  they 
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are  often  smaller  than  in  vigorous  animals  of  the  seventh  to  ninth 
years. 

6.     Sciurus  poliopus  cervicalis  Allen. 

Sixty-nine  specimens:  Tuxpan,  i  specimen,  June  24;  Volcan  de 
Fuego,  61  specimens,  July  5-31;  Las  Canoas,  i  specimen,  Aug.  16; 
Tanko  Riparti,  i  specimen,  Sept.  26;  Los  Masos,  5  specimens. 

The  type  of  cervicalis  was  taken  at  Tonila,  Jalisco,  May  14,  and 
has  the  nape  patch  and  the  rump  more  fulvous  and  less  rufous  than 
any  specimen  in  the  large  series  from  Volcan  de  Fuego.  A  June 
specimen  from  Tuxpan,  however,  closely  resembles  it.  Nearly  all 
of  the  Volcan  de  Fuego  specimens  are  in  fresh  pelage  —  very  dark  gray 
with  the  nape  and  rump  patches  very  dark,  often  with  only  a  little 
rufous  suffusion,  but  generally  distinctly  suffused  with  rufous.  In 
one  specimen  these  patches  are  practically  obsolete,  they  scarcely 
differing  from  the  rest  of  the  dorsal  surface.  In  two  or  three  others 
they  are  only  faintly  represented.  In  some  specimens  the  lower 
surface  of  the  tail  is  almost  entirely  deep  black;  in  a  few  examples 
there  is  a  slight  mixture  of  yellow  hairs  along  the  median  line  of  the 
lower  surface  of  the  tail,  in  this  respect  showing  a  slight  approach 
to  5.  p.  colimcnsis  of  the  adjoining  coast  region. 

The  collector's  measurements  of  20  adult  males  average  as  follows: 
Total  length,  499  (477—526);  head  and  body,  253  (235—266);  tail 
vertebrae  246  (230-266);  hind  foot  without  claws,  58.5  (56—60); 
hind  foot  with  claws,  about  66;  ear  from  notch,  32  (30—35):  18  females, 
501  (489-518);  252  (235-267);  248  (235-261);  58  (54-60); 31  (29-32). 
These  measurements  fall  somewhat  below  those  given  by  Mr.  Nelson 
for  5  adults,  namely  536,  [268],  267,  and  (hind  foot  with  claws)  64 . 4,  — 
a  difference  of  about  36  mm.  in  total  length,  due  perhaps  to  different 
methods  of  measuring,  but  more  probably  to  the  fact  that  all  of  the 
Volcan  de  Fuego  series,  young  adults  as  well  as  adults,  is  here  included. 

7.     Sciurus  poliopus  tepicanus  subsp.  nov. 

Type,  No.  25258,  $  ad.,  Rancho  Palo  Amarillo,  near  Amatlan  de  Cafias, 
Tepic,  altitude  5000  feet,  Jan.  i,  1905;  J.  H.  Batty. 

Top  of  head  black  varied  with  gray;  nape  patch  a  slight  suffusion  of  pale 
fulvous,  varying  in  different  specimens  from  nearly  obsolete  to  well-marked; 
rump  patch  similar  but  usually  less  distinct;  rest  of  upper  parts  gray,  much 
paler  than  in  S.  p.  cervicalis;  tail  above  with  the  hair  broadly  ringe  1  subapically 
with  black,  and  with  long  white  tips;  tail  below  with  the  hairs  narrowly  ringed 
with  black  and  white,  the  white  greatly  prevailing;  ventral  surface  white; 
feet  gray;  ears  mixed  gray  and  fulvous,  with  the  usual  large  white  spot  at  the 
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posterior  base.  The  tail  below  is  sometimes  buffy  along  the  median  line; 
and  sometimes  the  back  is  very  faintly  suffused  with  buffy. 

Measurements. — Type,  9  ad.,  total  length,  508;  head  and  body,  254;  tail 
vertebrae,  254;  hind  foot  without  claws,  60,  with  claws,  67;  ear  from  notch, 
3  2 .  The  collector's  measurements  of  1 8  specimens  ( 1 2  males,  6  females)  average : 
Total  length,  528;  head  and  body,  263;  tail  vertebras,  265;  hind  foot  (without 
claws),  60;  ear  from  notch,  32.  Adult  skulls  average  about  59  in  total  length, 
and  34  in  zygomatic  breadth. 

Represented  by  21  specimens,  taken  as  follows:  Rancho  Palo  Amarillo, 
near  Amatlan,  Tepic,  4  specimens,  Jan.  1-7;  Estancia,  5  specimens,  Jan.  31, 
Feb.  2,  March  4;  Rio  Sta.  Maria,  3  specimens,  Feb.  2,  7;  Arroyo  de  Plantanar, 
i  specimen,  Feb.  17;  La  Cienega,  i  specimen,  April  23;  Wakenakili  Mountains, 
6  specimens,  April  2$-May  7;  La  Laja,  i  specimen,  May  28.  These  localities 
are  all  near  each  other,  along  the  territorial  boundary  between  Tepic  and 
Jalisco,  at  altitudes  ranging  from  5000  to  7000  feet. 

These  specimens  vary  from  the  type  described  above  mainly  in 
the  greater  or  less  distinctness  of  the  nape  and  rump  patches,  which 
range  from  nearly  obsolete  to  strongly  developed,  in  most  of  the 
specimens  they  being  well-marked.  A  few  specimens,  about  one  in 
five,  show  a  slight  suffusion  of  fulvous  throughout  the  dorsal  area, 
only  slightly  stronger  on  the  nape  and  rump  than  elsewhere.  These 
very  closely  agree  with  topotypes  of  5.  p.  nemoralis  from  central 
Michoacan,  and  were  they  all  of  this  character  the  Jalisco  and  Tepic 
series  might  readily  be  referred  to  that  form.  One  or  two  specimens 
show  a  slight  infusion  of  pale  yellow  in  the  central  line  of  the  under 
surface  of  the  tail,  through  the  great  reduction  of  the  amount  of  black, 
which  is  much  less  than  the  amount  of  white,  thus  reversing  in  a 
marked  degree  the  conditions  in  cervicalis.  Tepicanus  also  is  slightly 
larger  —  about  an  inch  longer  in  total  length  —  with  a  relatively 
longer  tail,  which  slightly  exceeds  one-half  the  total  length  instead  of 
falling  slightly  below  one-half,  as  in  cervicalis.  The  light  colors  of 
te  pic  anus,  as  compared  with  the  dark  colors  of  cervicalis,  correspond 
with  the  semiarid  conditions  of  the  enviroment  in  the  case  of  the 
former  and  the  markedly  more  humid  environment  of  the  latter.  That 
the  difference  in  color  is  not  seasonal  is  shown  by  a  series  of  cervicalis 
collected  in  the  Sierra  de  Colima  at  the  same  season  as  the  Tepic 
and  Jalisco  specimens. 

8.     Citellus  (Otospermophilus)  variegatus  variegatus   (Erxleben). 

Thirty-six  specimens:  Arroyo  de  Gavilan,  Jalisco,  3  specimens, 
Dec.  17,  25;  Estancia,  Jalisco,  3  specimens,  Jan.  28,  March  3;  Ojo 
de  Agua,  Tepic,  5  specimens,  Feb.  15;  Arroyo  de  Plantanar,  Jalisco, 
5  specimens,  Feb.  17,  18,  20;  Rio  Ameco,  Jalisco,  i  specimen,  March 
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18;  Garabatos,  Tepic,  2  specimens,  March  20;  (all  of  these  localities 
are  within  a  few  miles  of  the  boundary  line  between  Tepic  and  Ja- 
lisco;) Tuxpan,  i  specimen,  June  24;  Las  Canoas  (near  Zapotlan),  16 
specimens,  Aug.  10-23  and  Oct.  i. 

The  series  consists  largely  of  adults  but  includes  4  specimens 
(Ojo  de  Agua,  Feb.  15)  about  one-quarter  grown,  and  4  (Las  Canoas, 
Oct.  i)  nurslings.  The  latter,  all  from  apparently  the  same  litter, 
are  thinly  haired,  clear  gray  above,  darker  on  the  head,  nape,  shoulders, 
and  anterior  half  of  the  back,  and  faintly  suffused  with  brownish 
over  the  lower  back  and  rump,  and  everywhere  minutely  necked 
with  black. 

The  collector's  measurements  of  9  adult  males  from  the  Tepic- 
Jalisco  boundary  are  as  follows:  Total  length,  545  (505-573) ;  "head 
and  body,  308  (305-323,  with  one  at  270) ;  tail  vertebrae,  235  (210-254), 
hind  foot  without  claws,  61  (57-69);  ear  from  notch,  24  (23-25). 
Four  females:  Total  length,  493  (463-534);  head  and  body,  272 
(250-305);  tail  vertebrae,  222  (213-229);  hind  foot,  55;  ear,  24. 

The  Las  Canoas  specimens  are  younger  and  smaller,  but  are  other- 
wise similar.  Specimens  from  Zapotlan,  collected  many  years  ago 
by  Dr.  Buller,  are  among  the  largest  of  the  series,  an  old  male  skull 
measuring  68  mm.  in  total  length  by  42  in  zygomatic  breadth. 

Very  few  of  the  Tepic  and  Jalisco  specimens  show  any  tendency 
to  -a  blackish  area  on  the  head,  as  do  specimens  from  the  Valley  of 
Mexico  (the  assumed  type  locality  of  variegatus)  and  Puebla.  In 
northern  Durango  and  thence  northeastward  into  Coahuila,  speci- 
mens (C.  v.  rupestris)  without  a  conspicuous  black  cap  are  exceptional; 
further  to  the  eastward  and  northward  this  form  passes  into  the 
melanistic  C.  v.  conchi.  The  form  in  western  Mexico,  ranging  from 
Tepic  and  Jalisco  into  Michoacan,  is  almost  uniformly  gray-headed 
and  very  large.  Unfortunately  the  form  to  which  the  name  varie- 
gatus has  now  become  restricted,  is  an  intermediate  phase  between 
the  small,  light-colored,  black-headed  form  of  north-central  Mexico 
and  the  large,  dark-colored,  gray -headed  form  of  the  south.  As,  how- 
ever, the  Tepic-Jalisco  gray-headed  form  is  very  constant  in  its 
characters  over  a  wide  range,  it  seems  as  fairly  entitled  to  a  distinctive 
name  as  many  other  geographical  forms  now  currently  recognized. 

9.     Citellus  (Xerospermophilus)  mexicanus  mexicanus  (Erxlebcn). 
Twenty-eight  specimens,  nearly  all  adult:  Zapotlan,  i  specimen, 
July  25;  Las  Canoas,  27  specimens,  Aug.  5-25. 

Two  phases  of  coloration  are  represented:  most  of  the  specimens 


246        Bulletin  American  Museum  oj  Natural  History.      [Vol.  XXII, 

are  yellowish  chestnut  above  varied  with  small  white  spots  bordered 
with  blackish,  but  about  one  in  six  are  decidedly  paler  and  more 
grayish.  This  difference  proves  to  be  purely  individual  and  is  not 
due  to  condition  of  pelage. 

10.     Mus  rattus  Linn . 

Six  specimens:  2  typical  examples  and  i  hybrid  between  M. 
rattus  and  M.  alexandrinus ,  but  with  the  characteristics  of  the  latter 
the  most  pronounced,  near  Amatlan,  Tepic,  Jan.  16  and  Feb.  15; 
Las  Canoas,  i  specimen,  very  young,  Aug.  26;  Los  Masos,  2  speci- 
mens, typical. 

"Blue  Rat.  Common  on  the  Pacific  slope  from  Mazatlan  into 
State  of  Jalisco."—].  H.  B. 

1 1 .     Mus  alexandrinus  Geoff roy. 

Two  very  young  examples,  taken  at  Las  Canoas,  Sept.  i,  and  a 
half-grown  one  at  Los  Masos. 

12.     Peromyscus  melanotis  melanotis  Allen  &  Chapman. 

Fifty -four  specimens,  all  from  Vole  an  de  Nieve,  taken  at  an. 
altitude  of  12,500  to  13,000  feet  (near  timber  line),  Sept.  5-18. 

These  specimens  are  all  in  the  dark  pelage  and  look  very  unlike 
April  and  May  specimens,  in  the  red  phase,  from  the  type  locality 
and  points  in  the  high  tableland  of  the  States  of  Vera  Cruz  and  Hi- 
dalgo, at  altitudes  of  about  8000  feet.  I  am  especially  indebted  to 
the  kindness  of  Mr.  Osgood  for  their  identification 

13.     Peromyscus  labecula  Elliot. 

One  hundred  and  forty-one  specimens,  collected  as  follows: 
Arroyo  de  Plantanar,  Jalisco,  3  specimens,  Feb.  18  and  19;  Ojo  de 
Agua,  near  Amatlan,  Terr.  Tepic,  4  specimens,  Feb.  15;  Garabatos, 
Jalisco,  i  specimen,  March  27;  Estancia,  Jalisco,  5  specimens,  Feb. 
3  and  22,  March  8,  n,  and  17;  Las  Canoas,  113  specimens,  Aug. 
5— Sept.  i;  Los  Masos,  15  specimens. 

14.    Peromyscus  hylocetes  Merriam. 

Six  specimens,  all  adult,  taken  as  follows:  Volcan  de  Nieve,  i 
specimen,  Sept.  16;  Tanko  Riparti  (10,500  feet),  5  specimens,  Sept. 
22-24;  Los  Masos,  i  specimen. 
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15.  Peromyscus  spicilegus  spicilegus     (Allen). 

Three  specimens,  Arroyo  de  Gavilan,  Jalisco,  Dec.  16-18.  These 
specimens  are  quite  indistinguishable  from  Escuinapa  examples,  and 
are  much  paler  than  the  rest  of  the  Jalisco  specimens.  Arroyo  de 
Gavilan  is  very  nearly  on  the  boundary  between  Tepic  and  Jalisco. 

1 6.      Peromyscus  spicilegus  simulus  Osgood. 

Twenty -nine  specimens,  collected  as  follows:  Estancia,  i  speci- 
men, Feb.  3  ;  La  Cienega,  4  specimens,  April  18  and  25  ;  Sal  se  Puerdes, 

1  specimen,  May   7;  Wakenakili  Mountains,   13   specimens,   altitude 
7000-8000  feet,  April   27—29   and  May   19;    La   Laja,    3    specimens, 
May  27;  Volcan  de  Fuego,  7  specimens,  July  9,  10,  and  22-27. 

The  Volcan  de  Fuego  specimens,  from  an  altitude  of  10,000  feet, 
are  much  darker  and  richer  colored  than  the  others,  which  are  from 
the  tableland,  mostly  from  altitudes  of  7000  to  8000  feet. 

17.     Peromyscus  (Baiomys)  musculus  (Merriam). 

Thirty-six  specimens,   collected  as  follows:  Arroyo  de  Plantanar, 

2  specimens,  Feb.  19;  Arroyo  de  Gavilan,  18  specimens,  Dec.  19-26; 
Estancia,  7  specimens,  Feb.  24  and  March  10;  La  Laja,  i  specimen. 
May  20;  Las  Canoas,  7  specimens,  Aug.   10-18;  Tanko  Riparti  (alt. 
10,600  ft.V  i  specimen.  Sect.  20. 

1 8.     Sigmodon  hispidus  colimae  Allen. 

Thirty -five  specimens:  Rancho  Palo  Amarillo,  near  Amatlan  de 
Canas,  Tepic,  4  specimens,  Jan.  13,  15;  Estancia,  Jalisco,  near 
Tepic  border,  10  specimens,  Jan.  22,  25,  Feb.  4,  March  n;  Ojo  de 
Agua,  near  Amatlan,  i  specimen,  Feb.  16;  Rio  Sta.  Maria,  Jalisco, 
6  specimens,  Jan.  13,  15,  Feb.  i,  2;  Las  Canoas,  near  Zapotlan,  n 
specimens,  Aug.  6,  9,  15,  20;  Artenkiki,  3  specimens,  Sept.  10,  17. 

Only  5  or  6  of  the  specimens  taken  in  January  and  February  are 
adult,  7  are  less  than  one-fourth  grown,  and  the  others  range  up  to 
one-half  to  two-thirds  grown ;  the  August  and  September  specimens 
are  all  adult,  except  a  litter  of  7  nursing  young,  taken  Sept.  20. 

These  specimens  are  not  appreciably  different  from  the  large 
series  from  Escuinapa,  Sinaloa  (cf.  antea,  p.  209). 

19.     Sigmodon  vulcani  sp.  nov. 

Type,   26310,    $    ad.,  Volcan  de  Fuego,  Jalisco,  alt.    10,000  feet,  July  25 
1905;   J.    H.    Batty. 
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Similar  in  coloration  to  S.  toltecus  and  5.  borucce,  but  smaller  and  with  a 
very  differently  shaped  skull  —  broad  and  short  with  a  very  broad  braincase. 

Above  yellowish  brown,  less  rufous  than  S.  toltecus  or  5".  borucce,  though 
not  very  distinctly  different;  ventral  surface  gray;  sides  of  nose  pale  buffy; 
feet  gray;  tail  decidedly  blackish  above,  slightly  grayish  below. 

Measurements.  — Type,  total  length,  235;  head  and  body,  140;  tail.vertebrae, 
95  (slightly  imperfect) ;  hind  foot  without  claws,  32 ;  ear  from  notch,  22.  Eight 
of  the  largest  (adult)  males  measure,  total  length,  245  (238-257)  ;  head  and  body, 
138  (133-146);  tail  vertebrae,  109  (102-111);  hind  foot,  30  (27-32);  ear  from 
notch,  21.4  (19-22).  Eight  of  the  largest  (adult)  females:  total  length,  248 
(238-257);  head  and  body,  140  (136-146);  tail  vertebrae,  108  (102-111);  hind 
foot,  32  (30-34) ;  ear  from  notch,  20  (19-22).  An  average  adult  skull  (the  type) : 
total  length,  34;  basal  length,  28;  zygomatic  breadth,  19;  width  of  braincase, 
14  (in  several  other  skulls,  15). 

Skull. — The  skull  is  short  and  broad,  in  comparison  with  the  other  Mexi- 
can forms,  the  interorbital  region  being  especially  shortened,  forming  a  very 
noticeable  feature  in  comparison  with  S.  boruca  and  S.  toltecus. 

'"  In  5.  vulcani  the  pelage  is  soft  and  full,  and  not  at  all  bristly,  in 
this  respect  resembling  5.  mascotensis  (  =  5.  alleni  Bailey),  but  it  is 
darker  and  more  fulvous  in  coloration,  and  differs  also  from  this 
species  in  the  shortness  and  breadth  of  the  skull,  particularly  in  the 
short  interorbital  region  and  the  more  abrupt  expansion  of  the  brain- 
case.  The  young  in  first  pelage  are  especially  darker  than  the  young 
of  5.  mascotensis  in  the  corresponding  stages.  Compared  with  the 
large  S.  colimcz  of  the  neighboring  tablelands,  the  differences  in  sizes, 
coloration,  and  shape  of  the  skull  are  striking. 

Represented  by  29  specimens,  all  taken  on  the  Volcan  de  Fuego 
at  an  altitude  of  about  10,000  feet,  July  10  to  28,  1905.  They  are 
mostly  adults  or  young  adults,  but  include  a  small  series  of  young 
in  first  pelage. 

20.      Reithrodontomys  tennis  Allen. 

Thirty-nine  specimens:  Amatlan  de  Canas,  Tepic,  7  specimens, 
Jan.  4-12;  Rancho  Palo  Amarillo,  near  Amatlan,  12  specimens.  Jan. 
2-22  ;  Ojo  de  Agua,  Tepic,  3  specimens,  Feb.  9,  10;  Arroyo  de  Gavalan, 
Jalisco  (on  the  Tepic  boundary),  i  specimen,  Dec.  21;  Estancia, 
Jalisco,  5  specimens,  Jan.  30,  Feb.  3,  5;  La  Cienega,  i  specimen, 
April  25;  Wakenakili  Mountains,  2  specimens,  April  27,  29;  La  Laja, 
T  specimen,  May  16;  Las  Canoas,  about  20  miles  west  of  Zapotlan, 
7  specimens,  Aug.  6,  13,  15;  Los  Masos,  i  specimen. 

A  large  number  of  the  specimens  are  immature,  especially  among 
those  taken  in  December,  January,  and  February,  while  those  taken 
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in  August  are  all  adult.     These  Tepic  and  Jalisco  specimens  do  not 
differ  appreciably  from  the  large  series  taken  near  Escuinapa,  Sinaloa. 

21.     Reithrodontomys  colimae  Merriam. 
Two  specimens,  immature,  Volcan  de  Fu<=ro,  July  5  and  12. 

22.  Neotoma  sinaloae  Allen. 

One  specimen,  Wakenakili  Mountains,  an  eastern  spur  of  the 
Sierra  Madre,  May  i,  1905.  This  specimen  is  not  appreciably  different 
from  topotypes  of  the  species  from  southern  Sinaloa. 

23.  Microtus  phaeus  Merriam. 

Seventeen  specimens,  about  one-half  fully  adult,  Volcan  de  Nieve 
(alt.  13,000  ft.),  Jalisco,  Sept.  5-18. 

24.     Platygeomys  gymnurus  (Merriam). 

Fifty-two  specimens:  Las  Canoas,  near  Zapotlan,  Aug.  5-19. 
About  40  are  in  the  red  phase  of  coloration  and  12  in  the  dusky 
phase,  varying  from  p'uinbeous  more  or  less  suffused  with  dark 
chestnut  to  slaty  black.  They  include  all  ages  from  very  old  to 
young  less  than  one-fourth  grown. 

25.     Perognathus  flavus  mexicanus  Merriam 
Seven  specimens,  Las  Canoas,  Aug.  9-22. 

26.     Heteromys  pictus  pictus  Thomas. 

Seventeen  specimens,  collected  as  follows:  Rio  Santa  Maria,  8 
specimens,  Feb.  1-4;  Wakenakili  Mountains,  7  specimens,  April  27, 
May  i,  8,  10;  Sal  se  Puerdes,  i  specimen,  May  10.  These  localities 
are  near  the  Santa  Maria  River,  in  the  high  tableland  and  eastern 
spurs  of  the  Sierra  Espirito  de  Santos,  at  an  elevation  of  about  7000 
feet.  Also  i  specimen  from  Estancia,  Feb.  28,  and  2  from  Arroyo  de 
Plantanar,  Feb.  18  and  20. 

In  size,  color,  and  all  external  characters  these  specimens  are  not 
distinguishable  from  either  true  pictus  or  the  form  named  plantinarensis 
by  Dr.  Merriam.  The  nasals,  however,  are  truncate  posteriorly, 
as  in  pictus,  and  not  emarginate,  as  in  plantinarensis  and  escuinapcs. 
Plantinarensis  is  apparently  a  southeastward  extension  of  the  southern 
Sinaloa  form  I  have  named  escuinapce,  with  which  it  agrees  in  the 
form  of  the  nasals,  but  it  is  smaller  and  brighter  colored. 
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It  is  remarkable  that  the  only  positive  character  that  will  readily 
distinguish  these  three  forms  is  the  squarely  truncated  nasals  in 
pictus  and  the  distinctly  emarginate  nasals  in  plantinarensis  and 
escuinapa,  all  of  which  forms  probably  intergrade  geographically. 
If  the  decided  difference  in  the  form  of  the  posterior  border  of  the 
nasals,  in  the  absence  of  any  other  appreciable  differences  of  size, 
form,  number  of  toe-pads,  or  coloration,  be  considered  of  specific 
importance,  then  pictus  will  stand  as  a  species,  and  plantinarensis 
also  as  a  species  with  escuinapce  as  a  subspecies  of  the  latter. 

None  of  these  13  specimens  are  very  old,  being  mostly  young 
adults,  and  thus  fall  below  true  pictus  in  size,  averaging  practically 
the  same  as  the  plantinarensis  specimens  of  corresponding  age. 

These  two  forms,  as  represented  in  the  present  series,  are  almost 
separated  geographically,  all  of  the  specimens  from  the  Wakenakili 
Mountains,  Rio  Santa  Maria,  and  Sal  se  Puerdes,  15  in  number, 
being  true  pictus,  while  all  those  from  Ojo  de  Agua,  Palo  Amarillo, 
and  Amatlan,  25  in  number,  are  true  plantinarensis;  but  of  n  speci- 
mens from  Estancia,  Jalisco,  and  5  from  Arroyo  de  Plantanar,  one  of 
the  former  and  two  of  the  latter,  or  3  specimens  out  of  16,  are  true 
plantinarensis  while  the  others  are  pictus.  In  about  3  skulls  out 
of  53  the  form  of  the  posterior  border  of  the  nasals  is  irregular,  being 
convex  rather  than  truncate. 

27.     Heteromys  pictus  plantinarensis  Merriam. 

Forty  specimens,  collected  as  follows:  Amatlan  de  Canas  and 
vicinity  including  the  localities  Ojo  de  Agua,  Palo  Amarillo,  Estancia, 
Rio  Ameca,  Arroyo  de  Plantanar,  etc.  (local  names  not  on  maps, 
on  the  boundary  between  Tepic  and  Jalisco),  Jan.  14  to  Feb.  28. 
The  various  localities,  some  of  them  in  Tepic  and  some  in  Jalisco, 
are  represented  as  follows:  Rancho  Palo  Amarillo,  Tepic,  13  speci- 
mens, Jan.  2-4  and  13-16;  Amatlan,  Tepic,  9  specimens,  Jan.  4-11; 
Estancia,  Jalisco,  10  specimens,  Jan.  23-31  and  Feb.  i,  3,  6,  22,  and 
28;  Ojo  de  Agua,  Tepic,  3  specimens,  Feb.  9,  14,  and  16;  Arroyo  de 
Plantanar,  Jalisco,  5  specimens,  Feb.  18-20;  Volcan  de  Fuego,  i  speci- 
men, July  13.  (This  last  specimen  has  no  skull,  and  its  reference 
here  is  thus  necessarily  provisional.) 

Of  these  40  specimens  only  3  or  4  are  very  old,  with  worn  teeth, 
the  greater  part  being  middle-aged  or  young  adults,  with  a  few 
still  younger.  Taking  the  skulls  as  a  basis  for  comparison,  the  older 
specimens  are  as  large  as  topotypes  of  corresponding  age  of  H.  pictus, 
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having  a  total  length  (average  of  4  specimens)  of  3 1 . 8  and  a  mastoid 
breadth  of  14  mm.,  or  exactly  the  same  as  4  topotypes  of  corresponding 
age  of  H.  pictus.  Young  adult  and  middle-aged  specimens  range  in 
total  length  from  28.5  to  30  mm. 

The  external  measurements  of  18  males,  selected  at  random,  are 
as  follows:  Total  length,  214  (205-247);  tail  vertebrae,  112(98-133) 
hind  foot  without  claws,  25.3  (24-27),  to  which  about  2  mm.  may  be 
added  for  the  claws.  Females  average  slightly  smaller,  as  follows: 
13  females,  total  length,  203  (197-229);  tail  vertebras,  105  (95-121); 
hind  foot,  24  (22—27).  The  maximum  dimensions  given  above  indicate 
the  size  of  old  individuals,  the  low  general  average  being  due  to  the 
immaturity  of  the  specimens  forming  the  series  as  a  whole,  although 
in  no  case  were  specimens  selected  which  had  not  mature  dentition. 

It  thus  appears  that  H.  plantinarensis  is  not  so  very  much  smaller 
than  H.  pictus  as  Dr.  Merriam  supposed  when  characterizing  the  form 
from  a  single  specimen,  of  which  the  present  series  are  in  part  (practi- 
cally all)  topotypes. 

The  relationship  of  the  two  forms  and  their  distribution  as  repre- 
sented by  the  present  material  have  been  already  considered  under 
the  head  of  H.  pictus. 

28.     Heteromys  jaliscensis    sp.  nov. 

Type,  No.  26325,  &  ad.,  Las  Canoas,  about  20  miles  west  of  Zapotlan, 
Jalisco,  altitude  7000  feet,  Aug.  6,  1905;  J.  H.  Batty. 

Near  H .  canus  but  much  darker,  the  upper  parts  being  dusky  gray,  with  a 
slight  admixture  of  fulvous;  size  smaller. 

Type,  total  length,  232;  head  and  body,  120;  tail  vertebras,  112;  hind  foot 
(from  dry  skin),  27.5;  ear  from  notch,  13.  Skull,  total  length,  32;  zygomatic 
breadth,  15.  Four  adult  males  average,  total  length,  228;  6  adult  females 
average,  total  length,  210. 

Compared  with  H.  canus,  the  present  species  is  much  smaller, 
and  is  further  readily  distinguished  by  its  much  darker  coloration. 
The  skull  has  a  relatively  narrower  braincase,  and  is  nearly  2  mm. 
shorter  and  much  lighter  and  less  massive. 

Represented  by  4  adult  males  and  6  adult  females  from  Las 
Canoas  (near  Zapotlan),  an  adult  male  and  female  and  a  young  female 
from  Arroyo  de  Gavalan,  a  young  female  from  Arroyo  de  Plantanar, 
and  a  young  female  from  Ojo  de  Agua.  'The  last  three  localities 
are  near  Amatlan  de  Cafias,  where  it  is  apparently  not  common  and 
of  local  occurrence,  as  of  80  specimens  of  Heteromys  collected  at  these 
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points  only  5  belong  to  this  species.     It  apparently  ranges  thence 
southward  over  the  tableland  to  at  least  Zapotlan. 

29.     Lepus  floridanus  subcinctus  Miller. 

Sixteen  specimens:  Ojo  de  Agua,  i  specimen,  Feb.  15;  Estancia, 
2  specimens,  Feb.  21,  March  17;  Garabatos,  2  specimens,  March  20, 
22;  Llanos  e  Casco,  Tepic-Jalisco  boundary,  2  specimens,  March  28; 
La  Cienega,  2  specimens,  April  15,  17;  Las  Canoas,  6  specimens, 
Aug  4,  5,  13,  22;  Los  Masos,  i  specimen. 

External  measurements:  5  males,  total  length,  409  (400-413); 
head  and  body,  372  (362-381);  tail  vertebrae,  37  (33-38);  hind  foot 
without  claws,  84  (83-89);  ear  from  notch,  63  (55-67);  tip  to  tip  of 
ears  distended  laterally,  181  (171-191):  6  females,  total  length,  422 
(406-438);  head  and  body,  385  (368-400);  tail  vertebras,  37  (35-38); 
hind  foot  without  claws,  84  (83-86);  tip  to  tip  of  ears  distended 
laterally,  188  (165-200). 

Skulls:  4  males,  occipito-nasal  length,  73  (71-77);  zygomatic 
breadth,  35  (34-37);  parietal  breadth  (greatest  width  of  braincase), 
26  (25.3-27):  4  females,  occipito-nasal  length,  77  (76-80);  zygomatic 
breadth,  36.5  (36-37);  parietal  breadth,  27  (25-27.5). 

As.  is  often  the  case  in  this  genus,  the  females  average  slightly 
larger  than  the  males.  In  the  present  case,  however,  the  females 
average  slightly  older  than  the  males,  although  all  are  fully  adult. 

Apparently  this  very  distinct  form  of  the  L.  floridanus  group 
agrees  satisfactorily  with  L.  /.  subcinctus  Miller,  described  from 
"Nagrete,  State  of  Michoacan, "  not  far  from  the  Jalisco  boundary. 

30.     Lepus  callotis  Wagler. 

Sixteen  specimens:  Arroyo  de  Gavalan,  8  specimens,  Dec.  17,  18, 
25;  La  Laja,  4  specimens,  May  16,  29,  and  June  4;  Las  Canoas,  3 
specimens,  Aug.  18;  Artenkiki,  i  specimen,  Sept.  10. 

Collector's  measurements:  7  adult  males,  total  length,  516  (508- 
530);  head  and  body,  446  (425-457);  tail  vertebrae,  70  (64-76);  hind 
foot  without  claws,  118  (114-124),  with  claws  about  10  mm.  more; 
ear  from  notch,  122  (118-129);  spread  of  ears  from  tip  to  tip,  directed 
laterally,  332  (321-349):  7  adult  females,  total  length,  529  (514-537); 
head  and  body,  461  (438-490);  tail  vertebras,  69  (64-76);  hind  foot 
without  claws,  116  (108-124);  spread  of  ears,  345  (326-365).  Skulls: 
4  males,  occipito-nasal  length,  90  (85-93);  zygomatic  breadth,  43.4 
(42.6-44):  3  females,  occipito-nasal  length,  91  (89-93). 
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3 1 .     Felis  oregonensis  aztecus  Merriam. 
One  specimen,  skin  and  skull  of  an  old  female,  Los  Masos. 

32.     Felix  glaucula  Thomas. 
Two  specimens,  Los  Masos. 

33.     Canis   vigilis    Merriam. 

Three  specimens,  i  male,  2  females,  all  adult:  Ojo  de  Agua,  Tepic, 
i  specimen,  Feb.  12;  Las  Canoas,  Jalisco,  i  specimen,  Aug.  17;  Arten- 
kiki,  i  specimen,  Sept.  13. 

In  size  and  coloration  these  specimens  present  the  same  characters 
as  the  series  from  Sinaloa  (ante a,  p.  223).  The  external  measure- 
ments are:  Total  length,  1144  (<?),  1118  ($),  1099  (?);  head  and 
body,  826,  826,  775;  tail  vertebrae,  318,  294,  324;  hind  foot  without 
claws,  191,  178,  178;  ear  from  notch,  114,  108,  108.  Skulls,  total 
length,  194  (^),  190  (9),  195  (  9 );  basal  length, — ,  167,  170;  zygo- 
matic  breadth,  99,  99.  5,  98.5;  mastoid  breadth,  61,  62,  63. 

34.     Urocyon  cinereoargenteus  scotti  Mearns. 

Thirteen  specimens:  Rio  Sta.  Maria,  i  specimen,  Feb.  4;  Ojo  de 
Agua,  i  specimen,  Feb.  n;  Estancia,  i  specimen,  Feb.  22;  Sal  se 
Puerdes,  i  specimen,  May  10;  Volcan  de  Fuego,  i  specimen,  July 
13;  Las  Canoas,  5  specimens,  Aug.  9,  16,  19,  Sept.  2;  Los  Masos,  3 
specimens. 

This  series  consists,  in  the  average,  of  much  younger  specimens 
than  the  Sinaloa  series  (see  antea,  p.  224),  ranging  from  young  adults 
to  middle-age,  with  some  so  young  that  they  have  not  fully  acquired 
the  mature  dentition.  The  older  specimens  agree  in  size  with  speci- 
mens of  corresponding  age  in  the  Sinaloa  series,  nor  are  they  ap- 
preciably different  in  coloration. 

35.     Bassariscus  astutus  astutus  (Lichtenstein) . 

Four  specimens  (3  adult,  i  immature) :  Rio  Sta.  Maria,  Jalisco, 
Feb.  4;  Arroyo  de  Plantanar,  March  14;  La  Cienega,  April  24;  Los 
Masos. 

In  two  of  the  adult  specimens  the  ventral  surface  is  pale  buff. 
Measurements  of  2  adults:  Total  length,  781,  838;  head  and  body, 
375,  381 ;  tail  vertebrae,  406,  457 ;  hind  foot  without  claws,  73,  73  ;  ear 
from  notch,  51,  52. 

"Native  name  Sal  Coyote.     Inhabits  the  mountains  of  central 
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and  western  Mexico,  especially  rocky  localities,  such  as  dry  river 
bottoms,  canons,  broken  hills,  and  ridges.  Nocturnal  in  habits, 
hunting  cat-like  for  rodents  and  large  insects.  Fruit  furnishes  its 
main  food  in  the  wet  season,  especially  wild  figs  and  the  coporno 
balls.  It  is  a  good  climber  and  readily  escapes  from  dogs  when  it  is 
followed."—;.  H.  B. 

36.     Procyon  hernandezii  hernandezii  Wagler. 

Five  specimens,  3  males,  i  female:  Arroyo  de  Plantanar,  Jalisco, 
i  specimen,  Feb.  19;  Garabatos,  2  specimens,  March  22,  26;  Las 
Canoas,  2  specimens,  Aug.  4,  9. 

These  specimens  are  all  fully  adult,  with  worn  teeth.  They  aver- 
age, on  account  of  greater  age,  slightly  larger  than  the  Sinaloa  series 
(see  antea,  p.  226),  the  skulls  of  the  3  males  measuring,  total  length, 
122.7  (119-125),  zygomatic  breadth,  77.5  (76-79).  The  collector's 
external  measurements  of  the  3  males  are:  Total  length,  852.5 
(826-883);  head  and  body,  541  (508-559);  tail  vertebrae,  311.5  (299- 
324);  hind  foot  without  claws,  118  (112-126);  ear  from  notch,  64 
(57-65).  The  female  is  slightly  smaller  than  the  smallest  of  the 
four  males. 

37.     Nasua  narica  narica  (Linn.). 

Fifty -four  specimens,  collected  as  follows:  Arroyo  de  Plantanar,  3 
specimens,  Jan.  22,  Feb.  20,  22;  Rio  Sta.  Maria,  4  specimens,  Feb. 
2,  3,  9;  Ojo  de  Agua,  near  Amatlan,  Tepic,  5  specimens,  Feb.  12,  13, 
15;  Estancia,  n  specimens,  Feb.  i,  22,  March  3-11;  La  Cienega, 
i  specimen,  April  17;  Wakenakili  Mountains,  i  specimen,  May  7; 
Sal  se  Puerdes,  8  specimens,  May  7-11;  Los  Masos,  5  specimens. 
Also  17  specimens,  without  data  other  than  the  collector's  numbers 
(his  corresponding  notes  are  not  now  available),  but  they  are  from 
the  same  localities  as  the  others  collected  in  northwestern  Jalisco, 
and  mostly  from  quite  near  the  Tepic  boundary. 

This  series  of  specimens  is  comparable  as  to  season  with  the  Escui- 
napa  February-May  series.  They  present  the  same  wide  range  of 
individual  variation  in  coloration  (see  antea,  pp.  229-231),  but  are  on 
the  whole  rather  darker  and  richer  in  color,  with  a  larger  proportion 
of  specimens  with  the  head,  nape,  and  shoulders  deep  ochraceous.1 
They  also  average  considerably  smaller  in  external  measurements, 
and  slightly  smaller  in  cranial  measurements,  with  very  slightly 

1  The  Los    Masos    specimens,    however,  are  all  dark,  with  the    top  of   the  head,  nape,   and 
shoulders  dark  brown. 
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smaller  teeth,  and  a  greater  breadth  of  skull  in  comparison  with  the 
length.  (Compare  the  table  of  cranial  measurements  with  those 
of  the  Sinaloa  series,  antea,  p.  234.) 

The  present  series  is  provisionally  referred  to  true  narica  of  eastern 
Mexico,  rather  than  to  molaris,  which,  if  it  really  be  a  well-marked 
form,  is  apparently  confined  to  the  coast  region  of  western  Mexico, 
from  the  State  of  Colima  northward.  Lack  of  sufficient  material 
from  eastern  Mexico  for  a  proper  study  of  the  Mexican  Coatis  renders 
these  determinations  tentative. 

The  collector's  measurements  are:  3  old  males,  total  length,  1095 
(1057-1143);  head  and  body,  549  (536-559);  tail  vertebrae,  546  (521- 
584);  hind  foot  without  claws,  93  (89-95),  with  claws  about  10  mm. 
more;  ear  from  notch,  40  (38-44):  4  old  females  with  worn  teeth, 
total  length,  1047  (985-1105);  head  and  body,  516  (483-532);  tail 
vertebras,  541  (502-584) ;  hind  foot,  83  (80-89)  \  ear>  4°  (37~43):  6  adult 
females,  with  the  teeth  not  worn,  total  length,  1013  (978-1092);  head 
and  body,  512  (483-584);  tail  vertebra?,  501  (470-546);  hind  foot,  88 
(80-98);  ear,  40  (38-44). 

The  cranial  measurements  of  these  same  specimens,  with  others 
(of  which  the  external  measurements  are  not  available),  are  given  in 
the  subjoined  table.  They  show  the  same  variation  with  age  and  sex 
as  the  Sinaloa  series  (cf.  antea,  p.  233),  the  measurements  being  divided 
into  three  categories  according  to  the  sex  and  age  of  the  specimens. 
These  measurements  may  be  summarized  as  follows: 

Old  males,  with  sagittal  crests  but  the  teeth  showing  practically  no 
wear  (hence  a  little  younger  than  the  Sinaloa  series  of  'old  males'): 
8  specimens,  total  length,  133  (12  9-1 3  7);  basal  length,  115.5  (112-120); 
palatal  length,  80  (78-82) ;  postpalatal  length,  35.8  (33-38) ;  zygomatic 
breadth,  73.3  (70-78.5);  interorbital  breadth,  27.6  (28-34);  post- 
orbital  breadth,  28  (23-33)  5  mastoid  breadth,  47 . 8  (44-51 .  5) ;  audital 
bulla,  10.6  x  I2-9  (I0  X  11-12  x  I4-5);  pm4-m2,  21.6  (21-22.7); 
height  of  occipital  crest,  0-9. 

Old  females  (teeth  worn):  7  specimens,  total  length,  127.5  (i22- 
130);  basal  length,  no  (107-113);  palatal  length,  76.4  (73.5-79); 
postpalatal  length,  34  (33-35) ;  zygomatic  breadth,  63  . 4  (60-65) ;  inter- 
orbital  breadth,  29.3  (27-31) ;  postorbital  breadth,  32  (30-33)  ;mastoid 
breadth/45 . 2  (43-47);  audital  bulla,  10.3  x  I3-5  (IOX  12  or  9. 5  x 
13-11.5  x  i5);pni4-m2,  21.3  (20.6-22.7). 

Adult  females  (teeth  wholly  unworn):  9  specimens,  total  length, 
125  (123-127);  basal  length,  109.7  (107-112);  palatal  length,  76.4 
(74-78. 5); postpalatal  length,  33.3  (32-34);  zygomatic  breadth,  61.2 
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(58-63.5);  interorbital  breadth,-  27.6  (26-29);  postorbital  breadth, 
31.2  (27-34);  mastoid  breadth,  44.4  (42.5-47);  audital  bulla,  10.8 
X  13-3  (J°  X  12.5-11.5  x  i4  and  12  x  Mo);  pm4-rn2,  21.4 
(19.6-22). 

38.     Mephitis  macroura  macroura  Lichtenstein. 

Twenty-three  specimens:  Arroyo  de  Gavalan,  i  specimen,  Dec. 
19;  Arroyo  de  Plantanar,  i  specimen,  Feb.  19;  Estancia,  4  specimens, 
Feb.  24,  March  13;  Rio  Ameca,  i  specimen,  March  18;  Garabatos, 
i  specimen,  March  23;  Llano  e  Casco,  2  specimens,  March  28,  29; 
La  Cienega,  i  specimen,  April  23;  La  Laja,  5  specimens,  May  16-19; 
Las  Canoas,  2  specimens,  Aug.  15,  23;  La  Joya,  i  specimen,  Sept. 
21 ;  Artenkiki,  2  specimens  (nurslings),  Sept.  16;  Los  Masos,  2 
specimens. 

Collector's  measurements:  7  adult  males,  total  length,  658  (578- 
666);  head  and  body,  291  (279-317);  tail  vertebrae,  367  (317-387); 
hind  foot  without  claws,  58  (57-60);  ear  from  notch,  30  (25-35):  10 
adult  females,  598  (540-654);  head  and  body,  277  (261-305);  tail 
vertebras,  335  (305-362);  hind  foot  without  claws,  54  (51-56);  ear 
from  notch,  28  (25-33). 

Skulls  :  Adult  male  skulls  measure,  total  length,  70;  basal  length, 
57;  zygomatic  breadth,  42;  mastoid  breadth,  35  :  adult  female  skulls, 

67,    55,    39,    32-5- 

This  series  presents  the  usual  wide  range  of  variation  in  color 
characteristic  of  the  species.  One  specimen  is  almost  wholly  black, 
the  only  white  being  a  few  white  hairs  on  the  right  side  near  the  shoul- 
der, a  very  narrow  white  line  on  the  left  side  behind  the  shoulder, 
and  a  little  white  at  the  extreme  base  of  the  tail  hairs.  Even  the 
white  line  so  constantly  present  on  the  head  is  lacking  in  this  specimen, 
and  also  in  one  other  of  the  series.  In  the  other  extreme  the  dorsal 
surface  and  the  tail  are  more  than  half  white.  In  two  young  examples 
(nurslings),  said  by  the  collector  to  be  both  from  the  same  litter, 
one  is  all  black  except  for  the  usual  narrow  white  head  stripe,  and  a 
narrow  lateral  white  band  on  each  side,  running  from  the  ear  to  the  base 
of  the  tail,  widening  on  the  thighs,  and  continued  on  the  basal  three- 
fourths  of  the  lower  surface  of  the  tail.  The  other  has  the  whole 
of  the  dorsal  area,  from  the  crown  to  the  rump,  white  —  an  outer 
band  of  clear  white  enclosing  a  central  area  of  mixed  black  and  white 
(giving  the  effect  of  black  veiled  with  white)  —  the  whole  upper  surface 
of  the  tail  white,  and  a  broad  lateral  line  of  white  on  each  side,  from 
the  ear  to  the  posterior  border  of  the  thigh. 
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39.     Conepatus  sonoriensis  Merriam. 

Thirty-six  specimens:  Arroyo  de  Plantanar,  3  specimens,  Feb. 
16,  17;  Estancia,  4  specimens,  Jan.  22,  27,  March  13;  Garabatos, 
6  specimens,  March  20-26;  La  Laja,  13  specimens,  May  17-24;  Las 
Canoas,  9  specimens,  Aug.  5,  12;  Los  Masos,  i  specimen. 

Very  -uniform  in  coloration.  The  black  at  the  base  of  the  under 
surface  of  the  tail,  however,  is  somewhat  variable,  being  usually 
limited  to  the  basal  inch  or  less  (occasionally  wanting),  but  sometimes 
extending  to  two  inches  or  slightly  more  than  two  inches.  Besides 
this,  the  sides  and  lower  surface  of  the  basal  fourth  to  basal  third  of 
the  tail  have  often  a  slight  mixture  of  black  hairs  mingled  with  the 
white,  sometimes  amounting  to  a  conspicuous  blackish  grizzle. 

Collector's  measurements:  16  males,  total  length,  616.3  (566-699 
—  only  2  above  631);  head  and  body,  372.5  (337-445 —  only  2  above 
381);  tail  vertebrae,  238.8  (216-267  —  only  i  above  257);  hind  foot 
without  claws,  66  (60-70),  with  claws  about  5-7  mm.  more;  ear  from 
notch,  26  (25-28):  10  females,  total  length,  594  (551-635 — only  2 
above  616);  head  and  body,  349  (330-381);  tail  vertebras,  245  (221- 
263);  hind  foot  without  claws,  63  (57-66);  ear.  from  notch,  25 

(23-28). 

Skulls:  8  skulls  of  males  (fully  adult  to  old)  measure,  total  length, 
80.6  (77.5-85);  basal  length,  66  (62-68.5);  zygomatic  breadth,  50 
(45-56);  mastoid  breadth,  42.3  (41-45.5):  an  old  female  skull,  76, 
62,  47-5,  38. 

Compared  with  the  Sinaloa  series  (ante a,  p.  225),  the  only  dif- 
ference in  coloration  is  evidently  mainly  seasonal;  the  Sinaloa  (Escui- 
napa)  specimens  were  nearly  all  taken  in  February,  just  before  the 
spring  moult,  and  were  thus  in  worn,  faded  pelage,  and,  excepting 
some  of  the  younger  specimens,  were  brownish  black  instead  of  deep 
black;  the  Jalisco  series  was  all  taken  later  in  the  season,  mostly  in 
May  and  August,  when  the  pelage  was  unworn  and  fresh,  with  the 
black  parts  of  the  animal  deep,  intense  black. 

There  is  also  no  appreciable  difference  .between  the  skulls  of  the 
two  series,  either  in  size  or  details  of  structure,  a  series  of  comparable 
male  skulls  varying  in  their  principal  measurements,  in  the  average, 
less  than  a  millimeter  in  length  and  about  2  mm.  in  breadth,  the 
Jalisco  specimens  averaging  slightly  broader  in  both  mastoid  and 
zygomatic  dimensions.  There  is,  however,  a  notable  discrepancy  in 
external  measurements,  the  Sinaloa  series  averaging  about  100  mm. 
longer  in  total  length,  and  about  25  mm.  in  length  of  tail  vertebrae, 
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with  the  length  of  hind  foot  and  ear  correspondingly  greater.  As 
the  measurements  were  all  taken  by  the  same  person  the  apparent 
difference  in  external  measurements  is  probably  a  valid  difference. 
As  the  two  regions  differ  somewhat  in  comparative  aridity,  the 
intensity  of  the  black  in  the  Jalisco  series  as  compared  with  the 
Sinaloa  series  may  be  only  in  part  due  to  the  season  of  capture. 

Two  old  males  and  one  female  in  the  Sinaloa  series  and  two  old 
males  of  the  Jalisco  series  greatly  exceed  in  size  any  other  specimens 
of  either  series,  the  total  length  of  the  former  being  respectively  738 
and  769  (c?)  and  699  ($),  and  of  the  latter  699,  699,  —  about  130 
and  86  mm.  above  the  next  in  size.  They  are  apparently  simply 
giants  of  their  race.  The  skulls  of  these  specimens,  while  the  largest 
of  the  series,  do  not,  however,  so  greatly  exceed  the  next  in  size. 

None  of  the  specimens  of  the .  Jalisco  series  seem  referable  to 
Conepatus  mesoleucus  mearnsi,  which  is  supposed  to  range  over  the 
Jalisco  tableland. 

It  is  worthy  of  note  that  one  of  the  skulls  of  this  series  (No.  25170, 
9  ad.,  Arroyo  de  Plantanar,  Feb.  16,  1905)  has  three  supernumerary 
premolars  in  the  upper  jaw,  one  on  the  left  side,  in  size  and  form 
resembling  the  anterior  upper  premolar  in  Mephitis,  and  two  on  the 
right,  much  smaller,  but  the  two  equalling  in  bulk  the  single  super- 
numerary premolar  on  the  left  side.  The  larger  of  these  two  is  an- 
terior in  position  to  the  other. 

40.  Spilogale  angustifrons  angustifrons  Howell. 

Eleven  specimens:  Arroyo  de  Plantanar,  i  specimen,  Feb.  17; 
Garabatos,  4  specimens,  March  24-29;  Estancia,  5  specimens,  Jan. 
27,  Feb.  22,  March  8,  n,  17;  Rio  Ameca,  i  specimen  March  20. 

Collector's  measurements:  5  males,  total  length,  378  (352-390); 
head  and  body,  236  (222-248);  tail  vertebrae,  142  (130-152);  hind 
foot  without  claws,  38  (35-41),  with  claws,  44;  ear  from  notch,  25.6 
(22-29):  6  females,  346  (336~374);  221  (216-241);  125  (114-133); 
35  (33-38);  23  (22-25). 

One  of  the  females  (the  skin  shows  it  to  have  been  correctly  marked 
for  sex)  exceeds  in  size  the  average  of  the  males,  and  one  of  the  males 
barely  exceeds  the  average  for  the  females. 

Some  of  the  specimens  have  a  broad  white  band  across  the  thighs, 
while  others  are  entirely  without  it ;  in  still  others  the  band  is  reduced 
to  a  small  spot  or  even  to  a  few  white  hairs. 

41.  Putorius  frenatus  frenatus   (Lichtensteiri) . 
Two  specimens,  Artenkiki,  Sept.  5,  and  Los  Masos. 
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42.  Sorex  oreopolus  Merriam. 

One  specimen,  in  faded,  worn  pelage,  Volcan  de  Fuego,  altitude 
13,000  feet,  Sept.  12. 

43.  Myotis  velifer  (/.  A.  Allen). 

Nineteen  specimens:  Las  Canoas,  17  specimens  (10  salted),  Sept. 
1-4;  Artenkiki  (near  Las  Canoas),  2  specimens,  Sept.  5. 

Collector's  measurements  of  9  specimens:  Alar  expanse,  295 
(289-305);  length,  56  (51-63). 

44.     Myotis  thysanodes  Miller. 
Seven  specimens,  Los  Masos. 

45.     Myotis  calif ornicus  mexicanus  (Saussure). 
Three  specimens,  Los  Masos. 

46.     Myotis  nigricans  (Wied). 
Eight  specimens,  Los  Masos. 

47.     Vespertilio  fuscus  Beauvois. 
Five  specimens,  Los  Masos.     Forearm,  47-49  mm. 

48.     Lasiurus  borealis  mexicanus  (Saussure). 
Five  specimens,  Los  Masos.     Forearm,  38-40  mm. 

49.     Lasiurus  cinereus  (Beauvois). 
One  specimen,  Los  Masos. 

50.     Molossus  nigricans  Miller. 
One  specimen,  Los  Masos. 

51.     Molossus  obscurus  Geoffroy. 
Two  specimens,  Los  Masos.     Forearm,  39  mm. 

52.  Nyctinomus  mexicanus   Saussure. 

Thirty  specimens:  16  skins  and  skulls,  and  14  salted  specimens, 
Las  Canoas,  Sept.  1-5. 

53.  Spectrellum  mexicanum  (Miller). 

Twelve  specimens,  Rancho  Palo  Amarillo,  near  Amatlan,  Tepic, 
Jan.  15,  1 6. 
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These  specimens  range  in  color  from  pale  buffy  brown  to  ochra- 
ceous.  Alar  expanse,  254-279,  averaging  about  267;  length  (body 
only),  35-45- 

54.     Chilonycteris  mexicana  Miller. 

Fourteen  specimens,  Rancho  Palo  Amarillo,  13  specimens  near 
Amatlan,  Jan.  16,  19,  20,  Feb.  9;  Los  Masos,  i  specimen.  All  but 
two  are  in  the  dark  phase ;  the  others  are  more  yellowish  on  the  head 
and  shoulders,  but  only  slightly  approach  the  yellow  phase,  described 
as  "entire  head  and  body  tawny  ochraceous. " 

Collector's  measurements  of  5  specimens:  Alar  expanse,  368  (337- 
375);  length,  61  (60-63). 

55.     Pteronotus  davyi  fulvus  (Thomas). 

Three  specimens,  Los  Masos.  In  one  the  pelage  is  bright  fulvous, 
in  the  others  dark  brown. 

56.      Aello  megalophylla  senicula  (Rehn). 

Two  hundred  and  sixty -four  specimens:  Rancho  Palo  Amarillo, 
near  Amatlan,  Tepic,  56  specimens,  skins  and  skulls,  and  195  salted 
specimens,  Jan.  16—20;  Ojo  de  Agua,  4  specimens,  skins  and  skulls, 
Feb.  9;  Los  Masos  9  specimens,  skins  and  skulls. 

The  series  includes  about  an  equal  number  of  males  and  females. 
There  is  apparently  no  sexual  difference  in  either  size  or  coloration. 
The  species  is  slightly  dimorphic,  with  a  yellowish  brown  phase  and  a 
darker,  somewhat  dusky  brown  phase.  According  to  the  collector's 
measurements  the  alar  expanse  averages  about  368  mm.  (352-381), 
with  very  few  specimens  below  362  or  above  374;  the  length  averages 
about  64,  ranging  from  60  to  70. 

57.     Glossophaga  mutica  Merriam. 

Six  specimens,  skins  and  skulls,  and  70  salted  specimens,  Rancho 
Palo  Amarillo,  near  Amatlan,  Jan.  16,  19. 

58.     Choeronycteris  mexicana  Tschudi. 

Eighteen  specimens,  Los  Masos.  All  are  dark  brown  except  one, 
which  is  deep  fulvous,  showing  that  the  species  is  dichroic. 

59.     Dermanura  tolteca  (Saussure). 

Four  specimens:  Artenkiki,  2  specimens,  near  Las  Canoas,  Sept. 
16,  Los  Masos,  2  specimens. 
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60.     Desmodus  rotundus  (E.  Geoff roy). 

Seven  specimens:  Rancho  Palo  Amarillo,  near  Amatlan,  Tepic,  2 
specimens,  Jan.  15,  19;  Las  Canoas,  Jalisco,  5  specimens,  Aug.  27,  28. 

The  specimens  are  all  in  the  dark  phase,  —  blackish  with  the 
extreme  tips  of  the  hairs  light.  The  5  Las  Canoas  specimens,  all 
males,  measure:  Alar  expanse,  386X375-400);  length,  84  (82-85). 


EXPLANATION   OF  PLATE  XX. 
TAYASSU  ANGULATUM  SONORIENSE  (Mearns). 

FIG.  i  (upper  figure).  No.  24593,  ad-  d\  Escuinapa,  Sinaloa.  Ventral 
view  of  middle  region  of  a  normal  skull.  \  nat.  size. 

FIG.  2  (lower  figure).  No.  24586,  ad.  $  ,  Escuinapa,  Sinaloa.  Ventral 
view  of  middle  region  of  skull,  showing  pathological  conditions.  \  nat.  size. 

Note  the  tubular  expansion  of  the  inferior  orbitosphenoid-lachrymal  region, 
and  the  greatly  inflated  maxillary  portion  of  the  zygoma.  This  condition  is 
present  in  rather  more  than  50%  of  the  Escuinapa  series,  and  in  about  the  same 
proportion  of  skulls  from  other  localities  in  Mexico,  Texas,  and  Arizona;  in 
80%  of  skulls  (large  series  of  each  species)  of  T.  torvum  and  T.  tajacu  from, 
respectively,  Colombia  and  Brazil,  and  in  nearly  100%  of  a  large  series  of 
skulls  of  T.  pecari  from  the  Santa  Marta  district  of  Colombia. 
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TAYASSU  ANGULATUM  SONORIENSE. 
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ODOCOILEUS  SINALOAE. 

Old  male,  No.  24808,  Escuinapa,  Sinaloa,  Mex. 
About  one-third  natural  size.    Teeth  somewhat  worn;  animal  probably  six  years  old, 
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ODOCOILEUS  SINALOAE. 

Young  adult  male,  No.  24557,  Escuinapa,  Sinaloa,  Mex. 
About  one-third  natural  size     Teeth  slightly  worn;  animal  probably  four  years  old. 


EXPLANATION  OF  PLATE  XXIII. 

ODOCOILEUS  SINALO^E  Allen. 

Specimens  (third  year  males),    all    collected    at    Escuinapa,    Sinaloa,   Mexico. 

Figures  J  nat.  size. 

FIG.  i.  No.  24533,  d\  3d  year;  dentition,  dpi-3,  mi-*.  Dorsal  view: 
nasals  of  medium  length,  very  broad,  truncate  posteriorly,  slightly  notched 
anteriorly. 

FIG.  2.  No.  24559,  cT,  3d  year  (dp*-3,  m»-3).  Dorsal  view:  nasals  of 
medium  length,  very  narrow,  emarginate  posteriorly,  moderately  notched 
anteriorly. 

FIG.  3.  No.  24540,  cT,  3d  year  (dp1-3,  m1-3),  with  canines.  Dorsal  view, 
showing  large,  posteriorly  convex  nasals. 

FIG.  4.  No.  24542,  cT,  3d  year.  Dorsal  view,  showing  very  small  nasals, 
with  double-convex  posterior  border,  and  deep  frontal  emargination. 

See  also  nasals  and  premaxillaries  in  Plates  XXI,  XXII,  and  XXXI. 
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EXPLANATION  OF  PLATE  XXIV. 

ODOCOILEUS  SINALO^E  Allen. 

Lateral  view  of  the  specimens  shown  in  Plate  XXIII. 
Figures  \  nat.  size. 

FIG.  ia.  Same  specimen  as  Fig.  i,  Plate  XXIII.  Lateral  view,  showing 
a  very  small  and  unusually-shaped  lachrymal  fossa,  due  to  an  exceptional 
posterior  extension  of  the  superior  maxilla. 

FIG.  2a.  Same  specimen  as  Fig.  2,  Plate  XXIII.  Lateral  view,  showing 
the  apposition  of  premaxilla  and  nasal;  lachrymal  fossa  of  medium  size  and 
form. 

FIG.  30.  Same  specimen  as  Fig.  3,  Plate  XXIII.  Lateral  view,  showing 
nasal  and  premaxilla  broadly  in  apposition,  small  lachrymal  fossa,  and  the 
presence  of  canines. 

FIG.  40.  Same  specimen  as  Fig.  4,  Plate  XXIII.  Lateral  view,  showing 
nasal  and  premaxilla  widely  separate,  exceptionally  large  lachrymal  fossa,  and 
vertically  narrow  nasals. 
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EXPLANATION  OF  PLATE  XXV. 

ODOCOILEUS   SINALO^;  Allen. 
Specimens   (females    in    fourth  to  sixth  year)    all  collected   at   Escuinapa, 

Sinaloa,  Mex.      Figures  \  nat.  size. 

FIG.  5.  No.  24555,  9  >  4^h  Year  or  older.  Dorsal  view:  nasals  rather 
long  and  rather  narrow — deficient  on  lateral  border  of  middle,  etc. 

FIG.  6.  No.  24531,  9  ,  4th  year  or  older.  Dorsal  view  showing  especially 
the  unusually  short  and  unusually  broad  nasals. 

FIG.  7.  No.  24550,  9  ,  4th  year.  Dorsal  view,  showing  very  narrow  and 
exceptionally  long  nasals,  irregularly  convex  on  the  posterior  border  and 
deeply  double-emarginate  on  the  anterior  border. 

FIG.  8.  No.  23878,  9  ,  probably  of  5th  or  6th  year,  with  canines.  Dorsal 
view,  showing  nasals  of  about  average  size  and  form,  with  strongly  convex 
posterior  and  deep  double  emargination  of  front  border. 
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EXPLANATION  OF  PLATE  XXV. 

ODOCOILEUS   SINALO^E  Allen. 
Specimens  (females    in    fourth  to  sixth  year)    all  collected   at   Escuinapa, 

Sinaloa,  Mex.      Figures  \  nat.  size. 

FIG.  5.  No.  24555,  9»  4tn  Year  or  °lder-  Dorsal  view:  nasals  rather 
long  and  rather  narrow — deficient  on  lateral  border  of  middle,  etc. 

FIG.  6.  No.  24531,  9  ,  4th  year  or  older.  Dorsal  view  showing  especially 
the  unusually  short  and  unusually  broad  nasals. 

FIG.  7.  No.  24550,  9  ,  4th  year.  Dorsal  view,  showing  very  narrow  and 
exceptionally  long  nasals,  irregularly  convex  on  the  posterior  border  and 
deeply  double-emarginate  on  the  .anterior  border. 

FIG.  8.  No.  23878,  9  ,  probably  of  5th  or  6th  year,  with  canines.  Dorsal 
view,  showing  nasals  of  about  average  size  and  form,  with  strongly  convex 
posterior  and  deep  double  emargination  of  front  border. 
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EXPLANATION  OF  PLATE  XXVI. 

ODOCOILEUS  SINALO^E  Allen. 
Lateral  view  of  the  specimens  shown  in  Plate  XXV. 

Figures  J  nat.  size. 

FIG.  50.  Same  specimen  as  Fig.  5,  Plate  XXV.  Lateral  view,  showing 
deficient  lower  border  of  nasal,  large  lachrymal  fossa,  and  maxilla  separating 
nasal  from  premaxilla, — in  this  respect  showing  average  conditions. 

FIG.  6a.  Same  specimen  as  Fig.  6,  Plate  XXV.  Lateral  view,  showing  the 
very  small  lachrymal  fossa,  etc.  (P1  and  p2  broken.) 

FIG.  70.  Same  specimen  as  Fig.  7,  Plate  XXV.  Lateral  view,  showing  the 
slight  lateral  production  of  the  nasals,  very  large  lachrymal  fossa,  and  approxi- 
mation of  premaxilla  to  nasals. 

FIG.  8a.  Same  specimen  as  Fig.  8,  Plate  XXV.  Lateral  view,  showing  a 
well-developed  canine,  small  lachrymal  fossa,  and  about  average  maxilla-pre- 
maxilla-nasal  conditions. 
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EXPLANATION  OF  PLATE  XXVII. 

NASUA  NARICA  MOLARIS  Merriam 

Figures  all  ^  nat.  size. 

Lateral  view  of  6  skulls,  3  male  and  3  female,  to  illustrate  variation  due 
to  sex  and  age.  Specimens  all  from  Escuinapa,  southern  Sinaloa,  Mexico. 

FIG.  i.  No.  23984,  9  juv.,  Jan.  17,  1904.  Entire  milk  dentition  still  in 
place,  with  also  permanent  m1  fully  functional. 

FIG.  2.  No.  23998,  c^  juv.,  Jan.  10,  1904.  Same  age  as  specimen  shown  in 
Fig.  i,  with  the  same  condition  of  dentition. 

FIG.  3.  No.  24636,  9  ad.,  April  28,  1904.  A  middle-aged  female,  with  the 
teeth  showing  only  slight  traces  of  wear. 

FIG.  4.  No.  23991,  cT  ad.,  Jan.  6,  1904.  A  young  adult,  slightly  younger 
than  the  female  shown  in  Fig.  3. 

FIG.  5.  No.  23989,  very  old-  9,  Jan.  6,  1904.  Similar,  in  the  general 
contour  of  the  skull,  to  the  middle-aged  female,  and  young  adult  male,  shown 
in  Figs.  3  and  4.  Note  absence  of  any  trace  of  a  sagittal  crest.  The  great  age 
of  the  specimen  is  shown  by  the  worn-out  teeth  and  the  heavily  ossified  condi- 
tion of  the  skull.  An  average  example,  however,  of  a  very  old  female. 

FIG.  6.  No.  24604,  very  old  <5\  Feb.  7,  1904.  Strictly  comparable  as  re- 
gards age  with  the-  female  skull  shown  in  Fig.  5 .  Note  the  great  difference  in 
the  configuration  of  the  middle  region  of  the  skull — the  form  of  zygoma,  the 
great  depth  of  the  postorbital  constriction,  and  the  slight  depth  of  the  interor- 
bital  constriction — as  compared  with  the  same  parts  in  the  old  female  and  in 
the  middle-aged  male  and  female,  shown  respectively  in  Figs.  5,  4,  and  3. 
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EXPLANATION  OF  PLATE  XXVIII. 
NASUA  NARICA  MOLARIS  Merriam. 

Figures  all  |  nat.  size. 
Ventral  view  of  the  6  specimens  shown  in  Plate  XXVII. 

FIG.  i.      9   juv.,  same  skull  as  shown  in  Fig.  i,  PI.  XXVII. 

FIG.  2.  cT  juv.,  same  skull  as  shown  in  Fig.  2,  PI.  XXVII.  At  this  stage 
of  growth  there  is  very  little  sexual  difference  in  the  skull,  beyond  the  distinctly 
larger  size  of  the  male. 

FIG.  3.  Middle-aged  9  ,  with  the  teeth  still  practically  unworn.  Same 
skull  as  shown  in  Fig.  3,  PI.  XXVII. 

FIG.  4.  Young  adult  cT,  probably  a  year  or  so  younger  than  the  female 
shown  in  Fig.  3,  as  indicated  by  the  sutures  being  still  open.  Note  the  heavier 
dentition  in  the  male  skull,  particularly  the  much  larger  canines,  while  the 
general  contour  of  the  skull  is  practically  the  same  in  both. 

FIG.  5.  A  very  old  9  ,  for  comparison  with  the  very  old  male  shown  in 
Fig.  6.  Same  skull  as  shown  in  Fig.  5,  PI.  XXVII. 

FIG.  6.  A  very  old  tf,  for  comparison  with  the  old  female,  a  young  male, 
and  a  middle-aged  female  shown  respectively  in  Figs.  5,  4,  and  3.  Note  especially 
the  greater  depth  of  the  postorbital  constriction,  the  lessened  width  of  the  post- 
maxillary  portion  of  the  palatal  region,  and  the  much  wider  and  more  angular 
zygoma. 


BULLETIN  A.  M.  N.  H. 


VOL.  XXII,  PLATE  XXVIII. 


NASUA  NARICA  MOLAKIS. 


xx  )  xoiTA/.Ajqxa 

.  SUI.H-'.  .  U.  -    .  •  ••  '  <i/   ;.  .;-!//    /    rg  •  / 

i     rr  "^ 

.9sia  .Jsn  ^  HB 


ZIXX    bnfi  ,IIIVXX  .IIVXX 
.b£   9   , 


ni    nv/-<yiR    allu>(^    io 
/;         HkpPfs:  .oX       .ds-s 


-i9»iJ 


bna  61-1    .a§t1  Ito  gtn 
rfoum  aril  ol 


EXPLANATION  OF  PLATE  XXX. 
NASUA  NARICA  MOLARIS  Merriam. 

Figures  all  \  nat.  size. 

Lower   jaws    of   skulls    shown    in    Plates  XXVII,  XXVIII,  and    XXIX. 
FIG.  i-ib.     No.  23984,    $  juv.  FIG.  3-36.     No.  24636,   $   ad. 

FIG.  2-26.     No.  23998,  cT  juv.  FIG.  4-46.     No.  23991,  cT  ad. 

Note  the  similarity  in  all  details  of  Figs,  i-ib  and  Figs.  2-26  ;  and  the 
differences  in  Figs.  3-36  and  Figs.  4-46  due  to  the  much  greater  development 
of  the  canines  in  the  male  (Figs.  4-46)  than  in  the  female  (Figs.  3-36) ,  the  differ- 
ence in  the  size  of  the  canines  resulting,  of  course,  in  marked  correlated  differ- 
ences in  the  depth  and  thickness  of  the  distal  half  of  the  jaw. 
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EXPLANATION  OF  PLATE  XXXI. 
ODOCOILEUS  SINALO^;  Allen. 

Figures  1-8  and  ia-8a,  J  nat.  size;  Figs.  9-13  and  90-130,  £  nat.  size. 

Plates  XXXI-XXXIII  illustrate  the  development,  and  also  individual 
variation  in  size  and  form,  of  the  antlers,  from  the  first  year  to  old  age. 

Plate  XXXI,  Figs,  i,  10-4,  40,  dorsal  view  of  four  skulls  of  males  less  than 
one  year  old  (8  to  n  months);  Figs.  5,  50-8,  8a,  same  view  of  four  skulls  of 
animals  in  their  second  year  (18  to  about  22  months  old);  Figs.  9  and  90,  skull 
of  male  in  3d  year;  Figs.  10-130,  sets  of  antlers  of  animals  in  3d  year;  Plates 
XXXII  and  XXXIII,  antlers  of  animals  of  4th  year  and  older. 

FIG.  i.  No.  24543,  Escuinapa,  Sinaloa,  Feb.  19,  1904;  about  8  months 
old.  Dentition:  dp1-3,  m1 ;  m2  just  cutting  the  gum.  Right  frontal  process 
broken.  J  nat.  size. 

FIG.  2.  No.  25777,  La  Cienega,  Jalisco,  April  16,  1905;  about  10  months 
old.  Dentition:  dp1-3,  m1 ;  m2  just  coming  into  use.  \  nat.  size. 

FIG.  3.  No.  25780,  La  Laja,  Jalisco,  May  19,  1905;  about  n  months  old. 
Dentition:  dp1-3,  m1-2,  the  last  (m2)  already  functionally  developed.  J  nat. 
size. 

FIG.  4.  No.  26003,  Volcan  de  Fuego,  July  27,  1905;  about  12  months  old. 
Dentition:  dp1-3,  m1-2,  both  molars  functionally  developed.  J  nat.  size. 

FIG.  5.  No.  25779,  Wakenakili  Mts.,  Jalisco,  May  6,  1905;  about  22  months 
old.  Dentition:  dp1-3,  m1-3;  m3  fully  functional.  First  antlers,  the  left  one 
already  shed.  £  nat.  size. 

FIG.  6.  No.  23885,  Escuinapa,  Sinaloa,  Jan.  22,  1904;  about  18  months 
old.  Dentition:  dp1-3,  m1-3,  the  last  molar  fully  functional.  £  nat.  size. 

FIG.  7.  No.  23887,  Escuinapa,  Sinaloa,  Jan.  22,  1904;  about  18  months  old. 
Dentition:  dp1-3,  m1-3,  the  last  molar  not  fully  functional.  J  nat.  size. 

FIG.  8.  No.  25779,  Wakenakili  Mountains,  May  6,  1905;  about  22  or  23 
months  old.  Dentition:  dp1-3  already  shed;  n^-m3  in  full  use;  p2-3  through 
the  gum  but  not  functional;  p1  just  breaking  the  gum.  The  right  antler  shows 
as  a  small  spike;  the  left  one  had  already  been  shed.  J  nat.  size. 

FIGS.  9-90.  No.  24529,  Escuinapa,  Sinaloa,  Feb.  7,  1905;  3d  year  (2  years 
and  about  8  months  old).  Dentition:  permanent  teeth  strongly  and  perfectly 
developed  but  showing  no  appreciable  wear.  Short  spike  antlers.  £  nat.  size. 

FIGS.  10-100.  No.  25792,  La  Cienega,  Jalisco;  3d  year.  Spike  antlers, 
medium  size.  £  nat.  size. 

FIGS,  ii-na.  No.  25794,  La  Cienega,  Jalisco,  3d  year.  Spike  antlers, 
medium  size.  £  nat.  size. 

FIGS.  12-120.  No.  25810,  La  Laja,  Jalisco;  3d  year.  Large,  heavy  spike 
antlers.  £  nat.  size. 

FIGS.  13-130.  No.  25788,  La  Cienega,  Jalisco;  3d  year.  Small,  light, 
3-tined,  symmetrically  branched  antlers,  in  place  of  the  usual  spike  antlers. 
£  nat.  size. 
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EXPLANATION  OF  PLATE  XXXII. 
ODOCOILEUS  SINALO/E  Allen. 

Figures  all  $  nat.  size. 

Eight  sets  of  antlers  from  animals  of  4th  (Figs,  i,  10-4,   40)  and   5th  (5,  50-8, 

8a)    years. 

FIGS,  i  and  ia.  No.  25814,  Mesa  de  Cullutan,  Jalisco.  Small,  delicate 
antlers,  the  right  3-tined,  the  left  with  an  additional  (abnormal)  point  near  the 
end  of  the  main  beam. 

FIGS.  2  and  20.  No.  26140.  Volcan  de  Fuego,  Jalisco.  Small  2-tined 
antlers. 

FIGS.  3  and  30.  No.  25823,  Mesa  de  Cullutan,  Jalisco.  Antlers  3-tined  and 
heavier. 

FIGS.  4  and  40.  No.  26141.  Volcan  de  Fuego,  Jalisco.  Antlers  as  in  the 
Fig.  3  specimen. 

FIGS.  5  and  50.  No.  25811,  La  Laja,  Jalisco.  Heavy,  3-tined  antlers. 
(This  and  the  following  three  sets  of  antlers  are  much  heavier  than  the  preceding 
four  sets,  and  are  apparently  from  animals  in  their  5th  year.) 

FIGS.  6  and  6a.  No.  25787,  La  Cienega,  Jalisco.  Antlers  4-tined,  with 
greatly  incurved  main  beams. 

FIGS.   7  and  70.     No.   25786,  La  Cienega,  Jalisco.     Antlers  3-tined. 

FIGS.  8  and  8a.     No.   25819,  Mesa  de  Cullutan,  Jalisco. 
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EXPLANATION  OF  PLATE  XXXIII. 

ODOCOILFUS  SINALO^E  Allen. 

Figures  all  ^  nat.  size. 

Eight  sets  of  antlers  from  animals  of  6th  year  or  older — probably  6th  to 
loth  years. 

FIGS,  i  and  ia.     No.  25800,  Espirito   de  Santos  Mts.     Antlers  3-tined,  the 
lower  tine  of  the  right  antler  merely  a  knob. 

FIGS.  2    and  2a.      No.  25795,  La    Cienega,  Jalisco.      Antlers    each   with  4 
well-developed  tines. 

FIGS.  3  and  30.     No.  25796,  La  Cienega,  Jalisco.     Wide-spreading,  4-tined 
antlers. 

FIGS.  4  and  40.     No.   25441,  Ojo  de  Agua,  Tepic,  near  Jalisco  boundary. 
Unusually  long,  4-tined  antlers.      (Subapical  tine  of  right  antler  broken  off.) 

FIGS.  5  and  50.     No.   25791,  La  Cienega,  Jalisco.     Antlers  4-tined,  rather 
slender,  with  the  main  beam  directed  forward. 

FIGS.  6  and  6a.     No.  25789,  Sierra  de  San  Francisco,  Jalisco.     Right  antler 
3-tined,  left  antler  4-tined,  wide-spreading  and  rather  slender. 

FIGS.    7    and    70.      No.    25813,    La    Laja,    Jalisco.     Symmetrical,    typical, 
4-tined  antlers. 

FIGS.  8  and  8a.     No.  25875,  La  Cienega,  Jalisco.     Right  antler  3-tined,  left 
antler  4-tined,  the  main  beams  strongly  incurved. 
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{Continued  from  ^.th  page  of  cover.} 

Vol.  IV.  Anthropology  (not  yet  completed). 

Jesup  North  Pacific  Expedition. 
PART  I. — Traditions  of  the  Chilcotin  Indians.     By  Livingston  Farrand. 


Pp. 


1-54.     June,  1900.     Price,  $1.50. 
PART  II. — Cairns  of  British  Columbia  and  Washington.     By  Harlan  I.  Smith 

and  Gerard  Fowke.     Pp.   55-75,   pll.   i-v,   and  9  text  figures;     January, 

1901.     Price,  $1.50. 
PART  III. — Traditions  of  the  Quinault  Indians.     By  Livingston   Farrand  and 

\V.  S.  Kahmveiler.     Pp.  77-132.     January,  1902.     Price,  $1.00. 
PART  IV. — Shell  Heaps  of  the  Lower  Frazer  River.     By  Harlan  I.  Smith. 

Pp.  133-192,  pll.  vi,  vii,  and  5 1  text  figures.     March,  1903    Price,  $1.00. 

Vol.  V.  Anthropology  (not  yet  completed). 
Jesup  North  Pacific  Expedition. 

PART  I. — Kwakiutl  Texts.     By  Franz  Boas  and  George  Hunt.     Pp.   1-270. 

January,  1902.     Price,  $3.00. 
PART  II. — Kwakiutl  Texts.     By  Franz  Boas  and  George  Hunt.     Pp.  271-402. 

December,  1902.     Price,  $1.50. 

Vol.  VI.  Anthropology. 

Hyde  Expedition. 

The  Night  Chant,  a  Navaho  Ceremony.  By  Washington  Matthews.  Pp.  i-xvi, 
1-332,  pll.  i-viii  (5  colored),  and  19  text  figures.  May,  1902.  Price, 
$5.00. 

Vol.  VII.  Anthropology  (not  yet  completed). 

Jesup  North  Pacific  Expedition. 

PART  I. — The  Decorative  Art  of  the  Amur  Tribes.  By  Berthold  Laufer. 
Pp.  1-79,  pll.  i-xxxiii,  and  24  text  figures.  January,  1902.  Price,  $3.00. 

ETHNOGRAPHICAL   ALBUM. 

Jesup  North  Pacific  Expedition. 

Ethnographical  Album  of  the  North  Pacific  Coasts  of  America  and  Asia.  Part 
I,  pp.  1-5,  pll.  i-xxviii.  August,  1900.  Sold  by  subscription,  price  $6.00 

BULLETIN. 

The  matter  in  the  '  Bulletin '  consists  of  about  twenty-four  articles  per 
volume,  which  relate  about  equally  to  Geology,  Palaeontology,  Mammalogy, 
Ornithology,  Entomology,  and  (in  the  recent  volumes)  Anthropology,  except 
Vol.  XI,  which  is  restricted  to  a  4  Catalogue  of  the  Types  and  Figured  Speci- 
mens in  the  Palceontological  Collection  of  the  Geological  Department,'  and  Vols. 
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AMERICAN  MUSEUM  JOURNAL. 

The  '  Journal '  is  a  popular  record  of  the  progress  of  the  American  Museum 
of  Natural  History,  issued  quarterly.     Price,  $1.00  a  year. 

For  sale  by  G.  P.  PUTNAM'S  SONS,  New  York  and  London  ; 

J.  B.  BAILLIERE  ET  FILS,  Paris  ;  R.  FRIEDLANDER  &  SOHN,  Berlin 

and  at  the  Museum. 


PUBLICATIONS 

OF-  THE 

American  Museum  of  Natural  History 

The  publications  of  the  American  Museum  of  Natural  History  consist  of  the 
'  Bulletin,'  in  octavo,  of  which  one  volume,  consisting  of  from  about  400  to  700 
pages,  and  from  about  25  to  60  plates,  with  numerous  text  figures,  is  published 
annually;  and  the  '  Memoirs,'  in  quarto,  published  in  parts  at  irregular  inter- 
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Article  XXVIIL— MAMMALS  FROM  THE  ISLAND  OF  HAINAN, 

CHINA. 

By  J.   A.   ALLEN. 
PLATE   LIX. 

Recently  the  Museum  purchased  a  collection  of  mammals  from 
Mr.  Alan  Owston  of  Yokohama,  collected  by  his  agents  in  the  island 
of  Hainan,  China,  in  1903  and  1904  (Dec.  20,  1902 — -July  4,  1904). 
The  collection  numbers  238  specimens,  representing  31  species,  and 
is  noteworthy  as  being  the  first  considerable  collection  of  mammals 
received  by  any  museum  from  Hainan. 

In  1868  the  island  was  visited  by  the  late  Robert  Swinhoe,  but  he 
appears  to  have  brought  away  very  few  specimens  of  mammals,  and 
these  were  mainly  flat  skins,  without  skulls,  purchased  of  the  natives. 
He,  however,  published  two  papers  on  the  mammals  of  Hainan,  one 
on  the  'Cervine  Animals'  (P.  Z.  S.,  1869,  pp.  652-660),  and  the  other 
a  general  paper  'On  the  Mammals  of  Hainan'  (P.  Z.  S.,  1870,  pp.  224- 
239),  the  two  papers  containing  an  enumeration  of  all  the  species  of 
mammals  he  "saw  or  heard  of  during  my  [his]  visit  to  that  island." 
The  species  "actually  seen  or  procured  in  whole  or  in  part"  by  him 
numbered  24,  with  references  to  others,  domestic  and  wild,  taken 
from  the  'Hainan  Gazetteer.'  His  field  notes  on  many  of  the  species 
are  extended  and  valuable,  and  he  described  a  single  species  (Lepus 
hainanus)  as  new  to  science.  These  two  papers  constitute  almost  the 
entire  sum  of  our  published  knowledge  of  the  mammals  of  Hainan. 
Although  quite  a  number  of  the  species  were  provisionally  determined 
without  direct  reference  to  specimens,  or  merely  to  imperfect  skins, 
his  records  have  gone  into  literature  as  the  sole  basis  for  the  occurrence 
of  a  number  of  mainland  species  on  the  island  of  Hainan. 

In  1892,  Mr.  Oldfield  Thomas  described  the  Htyobates  of  Hainan 
as  H.  hainanus,  from  a  specimen  received  at  the  British  Museum 
from  Mr.  W.  T.  Lay;  this  species  was  again  referred  to  at  length  by 
Mr.  R.  I.  Pccock,  in  1905,  his  observations  being  based  on  a  specimen 
living  in  the  Gardens  of  the  London  Zoological  Society.  In  1892, 
Dr.  A.  B.  Meyer  referred  to  a  specimen  of  Semnopitkecus  received  at 
the  Dresden  Museum  from  Hainan,  which  he  identified  as  S.  nemzus. 

The  above-cited  five  papers  comprise  all  the  literature  I  have  been 
able  to  find,  after  much  search,  relating  directly  to  the  mammalian 
fauna  of  Hainan,  which  has  remained  till  now  very  little  known. 
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The  island  of  Hainan  is  separated  from  the  mainland  of  southern 
China  by  the  narrow  Strait  of  Hainan,  only  some  15  to  20  miles  wide. 
It  is  situated  in  N.  Lat.  i8°-2o°,  E.  Long.  108°  3o'-in°,  and  has  a 
length  of  about  160  miles,  with  a  breadth  of  about  90  miles,  the  longer 
axis  running  in  a  northeast-southwest  direction.  The  area  is  given 
as  12,000  to  14,000  square  miles.  The  surface  is  diversified,  rising 
in  the  interior  to  mountains  of  6,000  to  7,000  feet  altitude,  which 
protect  the  southern  part  from  the  monsoon ;  this  part  is  subtropical, 
and  is  hence  climatically  quite  different  from  the  adjoining  mainland 
of  southern  China. 

The  specimens  constituting  this  collection  consist  of  dry  skins 
and  skulls,  the  skulls  being  left  inside  the  skins.  The  skins  are  well 
prepared,  and  are  accompanied  with  data  as  to  sex,  date,  and  place  of 
collection,  and  sometimes  with  measurements,  but  as  these  seem 
untrustworthy  they  have  been  discarded.  The  skulls  prove  to  have 
been  opened  at  the  base  for  the  removal  of  the  brain,  and  are  thus  in 
nearly  all  cases  more  or  less  imperfect.  Frequently,  as  among  the 
bats  and  squirrels,  each  form  is  represented  by  a  considerable  series 
of  specimens,  in  the  case  of  the  bats  the  young  specimens  having 
evidently  been  mistaken  by  the  collectors  for  distinct  species. 

An  attempt  is  here  made  to  include  all  the  species  of  mammals 
hitherto  definitely  recorded  from  the  island  of  Hainan.  They  number 
41  species  and  subspecies,  of  which  9  rest,  with  two  exceptions,  wholly 
on  the  observations  recorded  by  Mr.  Swinhoe,  these  species  being  the 
following : 

Rusa  unicolor  equinus,  Lutra  cinerea, 

Panolia  eldi  platyceros,  Ursus  sp.  incog., 

Hystrix  sp.  incog  Myotis  abramus, 

Mus  norvegicus,  Semnopiihecus  nemceus^ 

Felis  macrocelis,  Hylobates  hainanus.2 

One  genus  (Tamiops)  and  13  species  and  subspecies  are  described 
as  new  in  the  present  paper,  namely: 
Manis  pusilla,  Tupaia  modesta, 

Atherurus  hainanus,  Rhinolophus  hainanus, 

Ratufa  gigantea  hainana,  Hipposideros  poutensis, 

Funambulus  riudonensis,  Scotophilus  kuhlii  insularis, 

Sciurus  erythr&us  insularis,  Scotophilus  castaneus  consobrinus, 

Tamiops  macclellandi  hainanus,      Pipistrellus  portensis. 
Tamiops  macclellandi  riudoni. 

1  Included  on  the  authority  of  Dr.  A.  B.  Meyer. 

2  Later  made  known  as  a  new  species  by  Oldfield  Thomas. 
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Regarding  the  localities  at  which  the  specimens  were  collected, 
unfortunately  satisfactory  information  is  at  present  lacking,  as  few 
of  them  are  given  on  maps  of  the  island,  and  thus  far  efforts  to  secure 
the  desired  information  as  to  their  location  have  failed.  If  received 
later  it  will  be  given  in  another  connection.1  The  names  of  the  locali- 
ties are  in  many  cases  printed  on  the  labels  with  a  rubber  stamp,  and 
.are  thus  clearly  legible ;  in  other  cases  they  are  so  clearly  written  that 
every  letter  is  distinct,  and  the  intended  orthography  unquestionably 
determinable.  The  localities,  in  alphabetic  order,  with  the  number 
•of  specimens  and  date  of  collecting  at  each,  are  as  follows : 

Cheteriang,  Jan.  5-29,  1904;    7  specimens. 

Henron,  May  10,  1904;    i  specimen. 

Hoi-how,  Dec.  25,  1902,  and  Jan.  4,  1903;  2  specimens. 

Lei-Mui-Mon,  Dec.  19,  1902,  Jan.  14,  1903;  41  specimens. 

Liudon,  March  5  and  May  8;  1903 ;  3  specimens. 

Manrin,  June  10,  1903,  and  June  n,  1904;  3  specimens. 

Manrun,  June  20,  1904;  i  specimen. 

Mount  Wuchi,  April  6,  1903 ;  i  specimen. 

Porten,  July  2-4,  1904;  43  specimens. 

Pouten,  July  2-4,  1904;  55  specimens. 

The  specimens  from  Porten  and  Pouten  are  all  bats;  the  names  on  the  labels 
are  in  different  handwriting  for  the  two  localities,  and  may  refer  to  the  same 
place,  or  may  be  merely  names  of  different  neighboring  caves. 

Rinsui,  July  i  and  2,  1904;  33  specimens. 

Rintoi,  July  i  and  2,  1904;  28  specimens. 

The  specimens  from  Rinsui  and  Rintoi  are  also  all  bats,  and  these  localities 
are  doubtless  close  to  Porten  and  Pouten,  and  may  be  merely  names  of  caves, 
all  situated  within  a  small  area.  Nearly  all  the  bats  collected  are  labeled  with 
one  or  the  other  of  these  four  names. 

Riudon,  March  3-11,  1903;  9  specimens. 

Taipin,  June  i,  1905;  i  specimen. 

Utoshi,  March  20,  1903;  2  specimens. 

Youboi,  June  21,  1904;  i  specimen. 

A  few  specimens  are  without   definite  localities,  owing  to  the  loss  of  labels. 

The  island  of  Hainan  has  evidently  a  rich  mammal  fauna,  and 
doubtless  future  collections  from  the  island  will  greatly  extend  the 
present  list,  which  is  very  deficient  in  Muridae. 

i.    Manis  pusilla  sp.  nov. 
Plate  LIX,  Figs.  1-3. 

Manis  dalmanni  SWINHOE  (not  of  Sundevall),  P.  Z.  S.,  1870,  pp.  236,  652 
(the  Hainan  reference  only) . 


1  See  below,  p.  490. 
[Nov.,  1906.] 
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Type,  No.  26635,  an  °ld  adult,  Hainan,  September,  1902. 

Size  very  small;  skull  like  that  of  M.  aurita  in  general  contour,  but  with  long, 
pointed  nasals  and  short  postpalatal  fossa. 

Color  of  scales  in  adult  uniform  dark  brown,  in  the  young  adults  darker, 
blackish  brown;  ventral  surface  flesh-color,  slightly  clothed  with  very  short, 
fine,  light-colored  bristly  hair;  nails  yellowish  white. 

Rows  of  scales  on  median  dorsal  line  in  three  specimens:  head  (type),  9, 
10,  ii ;  body  (type),  21,  21,  19;  tail  (type),  18,  19,  15;  total  on  median  line 
(type),  48,  50,45. 

Total  length  (type),  670;  head  and  body,  420;  tail,  250;  hind  foot  without 
claws,  56;  longest  fore  claw,  21 ;  longest  hind  claw.  43  mm. 

f*  Skull. — The  general  contour  of  the  skull  is  nearly  as  in  M.  aurita,  except 
that  the  rostral  portion  is  as  in  M.  pentadactyla,  while  the  nasals  are  nearly  as 
in  M .  javanica — much  extended  posteriorly  and  gradually  narrowing  to  a  point, 
instead  of  being  short  and  more  or  less  abruptly  truncated  on  the  posterior 
border.  The  orbit  in  the  oldest  specimen  is  closed  by  the  malar  bone.  Below, 
the  conspicuous  feature  of  difference  is  the  shortness  of  the  postpalatal  fossa, 
which  is  only  .17  of  the  length  of  the  skull,  instead  of  .22  to  .24  as  in  M.  auriia 
and  M.  javamca,  and  .21  in  M.  pentadactyla.  The  pterygoids  terminate  oppo- 
site the  middle  of  the  audital  bullae,  instead  of  opposite  their  posterior  border 
as  in  M.  aurita.  The  ascending  arm  of  the  intermaxillary  terminates  just 
behind  the  emargination  of  the  nasals. 

The  principal  measurements  of  the  type  skull  are  as  follows:  Total  length, 
82;  basal  length,  76;  greatest  width  of  braincase,  57;  least  interorbital  breadth, 
2  7  ;  length  of  intermaxillaries  on  palatal  border,  7 ;  length  of  maxillaries  (palatal 
surface)  on  median  line,  27;  length  of  palatines  (on  median  line),  20;  length  of 
pterygoids,  13;  length  of  postpalatal  fossa,  14;  greatest  length  of  frontals,  33; 
greatest  length  of  parietals,  25 ;  length  of  malar,  6;  length  of  nasals,  30.5 ;  great- 
est width  of  nasals  (at  fronto-maxillary  suture),  12;  least  width  of  nasals 
(midway  between  frontals  and  intermaxillaries) ,  8  mm. 

It  has  been  generally  customary  since  Anderson's  revision  of  the 
group  in  iSyS,1  to  recognize  only  three  species  of  the  genus  Manis  in 
the  Oriental  "Region,  M.  pentadactyla,  M.  aurita,  and  M.  javanica,  with 
neither  of  which  has  the  present  species  from  Hainan  any  very 
close  relationship.  In  size,  coloration,  number  of  rows  of  scales, 
and  number  of  scales  on  the  median  line  of  the  back,  it  is  nearest  to 
M.  aurita,  from  which  it  differs  mainly  in  considerably  smaller 
size,  and  in  important  cranial  characters,  as  especially  in  the 
form  of  the  nasal  bones  and  postpalatal  fossa.  In  M.  aurita 
the  nasals  are  short,  abruptly  truncated  posteriorly,  and  of 
nearly  uniform  width  throughout;  in  M.  pusilla  they  are 
relatively  much  longer,  widest  at  the  fronto-maxillary  suture, 
from  which  point  they  taper  evenly  posteriorly  and  termi- 
nate in  a  point;  in  front  of  the  fronto-maxillary  suture  they 

1   Zool.  and  Anatom.    Researches,  Yunnan  Expedition,    1878,  pp.   341-353,  pi.  xxiv. 
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are  much  narrowed,  expanding  again  apically.  In  other  words, 
they  are  the  nasals  of  M.  javanica  on  a  skull  essentially  of  the  type 
of  M.  aurita.  In  M.  aurita,  however,  the  pterygoids  are  long, 
about  as  long  as  the  palatines,  and  enclose  a  long  postpalatal  fossa, 
as  is  the  case  also  in  M.  pentadactyla  and  M.  javanica;  in  M.  pusilla 
the  pterygoids  are  short,  or  only  about  half  as  long  as  the  palatines, 
with  a  correspondingly  short  postpalatal  fossa.  These  differential 
features  are  not  such  as  could  be  accounted  for  by  any  probable 
amount  of  individual  variation  in  either  M.  aurita  or  M.  javanica,  its 
nearest  geographical  allies. 

The  species  is  based  upon  three  specimens,  which  agree  in  all 
essential  characters,  though  differing  considerably  in  age.  The  older 
specimen  is  without  any  more  definite  locality  than  "Hainan, 
China,"  but  as  it  is  a  very  old  individual,  with  the  skull  perfect  and 
heavily  ossified,  it  has  been  taken  for  the  type  in  preference  to  the 
others,  which  are  younger,  with  the  bones  of  the  skull  less  dense  and 
the  sutures  more  open,  collected  as  follows:  a  young  adult,  Manrin, 
June  n,  1904;  a  still  younger  specimen,  Manrin,  June  10,  1903. 

Mr.  Swinhoe  (P.  Z.  S.,  1870,  p.  236)  "procured  the  skins  of  an 
adult  and  of  a  young  Scaly  Anteater  at  Hainan,"  which,  he  says, 
"have  much  in  common  with  the  South-China  species. "  He  referred 
the  specimens  to  Manis  dalmanni  Sundevall,  which  is  now  currently 
recognized  as  a  synonym  of  M.  aurita. 

2.    Rusa  unicolor  equinus  (Cuvier). 

Hainan  Sambur,  SWINHOE,  P.  Z.  S  ,  1869.  pp.  656-660,  figs.  1-3,  antlers. 
(Referred  to  Cervus  equinus  Cuv.  in  text,  p.  659.) 

Cervus  hippelaphus  SWINHOE,  P.  Z.  S.,  1870,  p.  647,  in  text. 

Not  represented  in  the  present  collection. 

Swinhoe  says:  "The  Sambur  is  an  abundant  species  on  the  jungly 
mountains  of  the  southern  half  of  Hainan;  and  large  numbers  are 
yearly  slaughtered  by  the  independent  Le  tribes,  and  the  skins  and 
horns  bartered  to  the  Chinese"  (7.  c.,  p.  659).  Mr.  Swinhoe  obtained 
the  skins  of  a  male  and  a  female,  both  adult,  in  winter  coat,  and  three 
pairs  of  antlers  of  animals  from  two  to  five  years  old.  These  specimens 
are  carefully  described  and  the  antlers  are  figured.  The  species  was 
at  first  believed  "to  be  identical  with  the  Cervus  equinus  Cuv.,  of 
Sumatra  and  Borneo, "  but  a  year  later  (op.  cit.,  1870,  p.  647)  he  refers 
to  it  as  "C.  hippelaphus."  Lydekker,  in  his  'Deer  of  All  Lands' 
(p.  153),  includes  the  Hainan  Sambar  under  his  Cervus  unicolor 
equinus,  "as  suggested  by  Mr.  W.  L.  Sclater." 
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The  Hainan  race  of  the  Sambar  apparently  requires  further  ex- 
amination in  order  to  fully  settle  its  relationships.  Swinhoe  states 
that  it  "approaches  the  C.  rusa  of  Java  in  the  whiteness  of  the  under 
parts,"  in  which  respect  it  is  quite  unlike  either  the  Indian  Sambar 
or  the  Malayan  Sambar.  Doubtless  a  good  series  of  specimens  would 
show  it  to  be  readily  separable  as  an  insular  race  from  either  of  the 
mainland  forms. 

3.    Panolia  eldi  platyceros  Gray. 

Panolia  eldi  SWINHOE,  P.  Z.  S.,  1869,  pp.  653-656,  figs.  1-5,  antlers. 

"Panolia  frontahs  (Hodgson)  Cervus  eldi  (Guthrie) "  SWINHOE,  P.  Z.  S  ,  1870, 
p.  644  (in  text). 

Panolia  platyceros  BLYTH  (in  Swinhoe),  P.  Z.  S.,  1869,  p.  656,  in  text. 

Not  represented  in  the  present  collection. 

Mr.  Swinhoe  obtained  skins  of  a  female  and  a  fawn,  and  five  pairs 
of  antlers  and  two  odd  ones,  which  are  here  referred  without  question 
to  Cervus  eldi  Guthrie.  He  cites  Mr.  Blyth  as  being  of  the  opinion 
that  "the  Hainan  Panolia  is  identical  with  that  of  Siam  (P.  platyceros 
of  Gray),  the  distinction  from  the  other,  or  western  form,  being  ap- 
parent as  the  horns  increase  in  size."  Lydekker  (Deer  of  All  Lands, 
1898,  p.  201)  places  the  Hainan  form  under  the  subspecies  platyceros . 

4.  [Cervulus  muntjac  (Zimmer mann) . 

Cervulus  vaginalis  SWINHOE,  P.  Z.  S.,  1869,  p.  652;  ibid.,  1870,  p.  644;  ibid., 
1872,  p.  813,  in  text. 

One  specimen,  skin  and  skull  of  a  young  female,  Taipin,  Hainan, 
June  i,  1905. 

The  only  original  authority  for  the  occurrence  of  the  Muntjac  in 
Hainan  appears  to  be  Swinhoe 's  record,  as  given  above,  which  has  been 
cited  also  by  various  later  authors.  Swinhoe  states  that  he  obtained 
a  number  of  imperfect  skins  and  two  pairs  of  antlers,  both  from  rather 
young  animals.  From  a  study  of  this  material  he  was  convinced  that 
the  Hainan  species  was  referable  to  C.  vaginalis  (Boddaert  = muntjac 
Zimm.)  "and  not  to  the  C.  reevesi  of  China  as  one  would  rather 
have  expected  it  to  be."  He  also  states  that  Mr.  Blyth  agrees  with 
him  in  this  identification.  Later  authors,  doubtless  on  this  basis, 
have  commonly  assigned  Hainan  to  the  range  of  C.  muntjac. 

5.    Lepus  hainanus  Swinhoe. 

Lepus  hainanus  SWINHOE,  P.  Z.  S.,  1870,  pp.  233,  639,  pi.  xviii,  text-figs. 
1-4;  FORSYTH-MAJOR,  Trans.  Linn.  Soc.  Lond.  (2),  Zool.,  VII,  pp.  466-468 
(passim),  fig.  xix.  upper  incisors. 

Two  specimens:   a  skin  and  skull  of  an  old  animal,  Jan.  10,  1903, 
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without  indication  of  sex  or  definite  locality;  a  young  female,  skin 
and  skull,  Liudon,  May  18,^1903. 

A  species  of  Lepus  was  described  by  Swinhoe  from  a  single  specimen 
taken  in  the  neighborhood  of  the  capital  city  of  Hainan.  The  descrip- 
tion is  detailed,  and  there  is  a  colored  plate  of  the  animal  and  four  text 
figures  illustrating  the  skull.  The  colored  plate  agrees  rather  poorly 
with  the  description  and  with  the  present  specimens,  being  much  too 
rufous.  The  description  of  the  coloration  and  external  characters 
agrees  satisfactorily,  except  as  to  size,  the  measurements  being  too 
small.  The  total  length  is  given  as  14  inches,  while  the  collector's 
labels  on  the  present  specimens  give  the  length  in  each  as  "i6f" 
inches.  The  length  of  the  skull  as  given  by  Swinhoe  is  10  mm.  less 
than  in  the  older  of  the  specimens,  with  the  other  measurements 
proportionally  less.  Judging  by  the  distinctness  of  the  sutures  in 
Swinhoe 's  figures  of  the  skull,  his  specimen  was  probably  rather  young, 
which  may  in  part  account  for  the  difference  in  size.  But  there  are 
other  discrepancies,  not  so  easily  explained,  in  respect  to  the  characters 
of  the  skull.  Swinhoe  says:  "Incisive  opening  above  palate  narrower 
at  base."  This  is  hard  to  interpret,  as  a  palatal  view  of  the  skull  is 
not  included  in  the  four  text  figures.  "  Posterior  edge  of  palate  with 
rounded  nasal  spine,  the  same  part  being  smoothly  convex  in  L. 
sinensis."  In  the  present  specimens  the  posterior  border  of  the 
palate  is  smoothly  transverse,  with  a  short,  pointed  spine  on  the 
anterior  border.  "Anterior  upper  incisors  without  the  deep  groove 
which  characterizes  these  teeth  in  the  genus  Lepus,  but  marked  by 
several  narrow  indistinct  ridges."  Fig.  2  in  the  text  appears  to 
represent  the  incisors  as  evenly  convex,  with  several  slight  striae. 
In  the  older  of  my  specimens  the  upper  incisors  are  strongly  ridged  or 
ribbed  on  the  inner  edge,  with  the  rest  of  the  surface  smooth.  The 
antero-posterior  thickness  of  the  tooth  at  the  cutting  edge  is  thus 
about  one  third  greater  on  the  inner  border  than  elsewhere.  In  the 
younger  specimen,  in  which  the  teeth  are  much  less  worn,  the  inner 
third  of  each  tooth  is  occupied  by  a  deep  sulcus,  divided  in  the  middle 
by  a  slight,  very  narrow  ridge.  The  incisors  are  thus  very  unlike 
those  described  and  figured  by  Swinhoe. 

Swinhoe's  measurements  (his  "breadth  from  molar  to  molar" 
should  read,  of  course,  malar  to  malar)  of  the  skull  are  intermediate 
between  those  of  the  two  before  me,  one  of  which  is  very  old  and  the 
other  not  fully  adult,  showing  Swinhoe's  specimen  to  have  been  middle- 
aged.  Reducing  his  measurements  to  millimeters,  the  two  skulls 
(Am.  Mus.  No.  26640,  old,  and  Swinhoe's)  compare  as  follows:  Total 
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length,  80  and  72;  zygomatic  breadth,  38.5  and  36.8;  interorbital 
breadth,  18  and  15.5;  width  of  braincase,  27  and  25;  front  of  incisors 
to  first  molariform  tooth,  25  and  21.6;  height  of  skull  with  lower 
jaw,  51  and  45.7  mm.  The  young  skull  measures  considerably  less 
than  the  Swinhoe  skull. 

The  discrepancies  between  Swinhoe's  description  of  Lepus  hainanus 
and  the  present  specimens  may  be  in  part  due  to  faults  of  description, 
yet  it  is  hard  to  believe  that  he  could  have  overlooked  the  deep 
groove  on  the  inner  third  of  the  incisors,  although  he  may  have 
written  posterior  for  anterior  in  describing  the  palatal  spine.  In  the 
present  specimens  there  is  a  broad  white  eyering,  which  extends  for- 
ward as  a  broad  band  nearly  to  the  nose.  Swinhoe  says:  "Anterior 
edge  of  eyelids  and  a  patch  in  front  of  it  white."  The  plate, 
however,  shows  a  distinct,  rather  broad  light  eyering.  There 
may  be,  of  course,  two  small  species  of  Lepus  on  the  island  of 
Hainan,  but  in  the  present  connection  it  seems  better  to  recognize 
but  one. 

Since  writing  the  above  I  have  examined  Dr.  C.  J.  Forsyth-Major's 
memoir  (I.  c.)  '  On  Fossil  and  Recent  Lagomorpha, '  where  he  figures 
(text  fig.  xix,  p.  468)  the  anterior  end  of  the  upper  incisors  of  Lepus 
hainanus  (doubtless  from  the  type  specimen,  although  it  is  not  so 
stated).  The  enamel  pattern  as  here  shown  agrees  perfectly  with 
that  of  the  adult  specimen  here  described;  which  seems  to  show 
conclusively  that  the  apparent  discrepancies  between  my  specimens 
and  Swinhoe's  description  of  L.  hainanus  are  due  to  the  inaccuracy 
of  the  description. 

Atherurus  hainanus  sp.  nov. 

Type,  and  only  specimen,  No.  26641..  old  adult  (sex?),  Hainan,  September, 
1902. 

Above  brown,  blackish,  on  the  back,  lighter,  dusky  brown  on  the  head,  the 
flanks  varied  dark  brown  and  whitish;  underparts  light  brown  much  varied 
with  whitish;  upper  surface  of  feet  and  limbs  brown,  the  latter  proximally 
lighter  and  tinged  with  lavender  gray.  The  spines  over  the  mid-dorsal  region 
are  apically  blackish,  the  basal  half  lighter,  gradually  passing  into  whitish  at 
extreme  base;  some  of  the  shorter  ones  are  tipped  with  white,  but  only  a  few 
of  these  are  visible  at  the  surface.  On  the  sides  of  the  body  the  exposed  portion 
of  a  few  of  the  longest  spines  is  wholly  dusky,  but  the  greater  number  are  white 
with  a  broad  indistinctly  denned  dusky  band  of  variable  extent  on  different 
spines.  On  the  ventral  surface  the  prevailing  pale  brown  color  is  due  to  the  tips 
of  the  spines,  the  basal  three  fourths  or  more  being  whitish  or  white. 

The  spines  are  flat  on  the  lower  surface  and  strongly  grooved  on  the  upper, 
and  very  sharp  pointed;  the  transverse  diameter  is  much  greater  than  the 
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antero-posterior.  On  the  nape  the  spines  are  about  20-25  mm-  long>  increasing 
in  length  on  the  more  posterior  parts  of  the  mid-dorsal  region  to  about  40  mm., 
and  on  the  lumbar  region  from  45  to  55  mm.  Mixed  sparsely  with  the  flattened 
spines  are  a  few  slender  bristly  spines,  round  and  tapering,  usually  dusky  or 
broadly  banded  with  dusky  proximally  and  whitish  for  their  apical  third;  the 
longest,  situated  on  the  posterior  third  of  the  body,  have  a  length  of  70  to  90 
mm.  Between  the  spines  is  a  very  sparse  coat  of  fine  yellowish  white  hair, 
visible  only  on  separating  the  spines. 

The  muzzle  is  wholly  covered  with  short  hair,  and  a  broad  eyering  is  sim- 
ilarly clothed;  soles  and  palms  naked;  the  nails  on  the  fore  feet  are  short,  thick, 
and  subconical,  5-7  mm.  long,  those  on  the  hind  feet  are  of  similar  form,  but 
of  course  stouter.  The  tail,  except  at  the  extreme  base,  is  scaly,  the  middle 
portion  nearly  naked,  the  only  covering  being  short,  thick  blackish  spines,  5  to 
15  mm.  in  length,  interspersed  with  longer  bristly  hairs,  there  being  usually 
either  a  bristle  or  a  spine  at  the  apical  border  of  each  scale.  These  become 
longer  and  assume  the  character  of  thick  spiny  bristles  over  the  subapical 
fifth  of  the  tail,  while  on  the  apical  fifth  they  are  replaced  by  flattened  foliaceous 
bristles,  nearly  2  mm.  wide  and  50  to  60  mm.  long.  The  ears  are  high  and  narrow, 
rounded  on  the  antero-upper  border,  nearly  straight  on  the  posterior  border, 
with  a  distinct  emargination  at  the  base 

Measurements.  —  The  following  external  measurements  are  from  a  well- 
made  dry  skin:  Total  length,  520;  head  and  body,  381 ;  tail,  139;  hind  foot,  64  ; 
ear  from  notch,  30 ;  width  of  ear,  18  mm. 

Skull.  —  The  skull  in  general  form  is  quite  similar  to  that  of  E.  macroura,  but 
the  malar  has  less  anterior  extension.  The  palatal  fossa  is  nearly  v-shaped 
and  extends  forward  to  the  middle  of  the  penultimate  molar.  The  present 
skull  is  that  of  an  old  individual,  of  unknown  sex,  with  the  teeth  much  worn. 
It  measures,  condylo-basal  length,  89;  basal  length,  82;  basilar  length,  74; 
palatal  length,  45;  palatilar  length,  37;  least  interorbital  breadth,  27;  greatest 
breadth  (at  posterior  end  of  zygomata),  45;  mastoid  breadth,  32.3;  length  of 
nasals,  27;  width  of  nasals  anteriorly,  20.5,  posteriorly,  n;  length  of  upper 
diastema,  256;  length  of  upper  toothrow  (crown  surface) .,  15;  length  of  mandible 
(front  border  of  symphasis  to  posterior  border  of  condyle)  ,55;  height  of  lower, 
jaw  at  condyle,  22  ;  length  of  lower  toothrow,  16.5  mm. 

This  species  is  nearly  related  to  Atherurus  macrourus  (Linn.) 
of  the  neighboring  mainland  (Malay  Peninsula,  Cochin  China,  Burma, 
Assam),  but  is  smaller  and  darker  in  color,  with  shorter  spines  and  a 
much  shorter  tail.  It  more  nearly  agrees  in  size  with  the  insular 
Atherurus  zygomaticus  Miller,  from  Pulo  Aor,  from  which  it  differs 
in  the  narrower  zygoma  and  larger  lachrymal. 

The  only  previous  record  I  have  met  with  of  a  porcupine  in  Hainan 
is  Swinhoe's  statement  (P.  Z.  S.,  1870,  pp.  233,  638)  that  one  of  his 
party  "picked  up  a  Porcupine's  quill  in  the  jungle  at  Nychow  (S. 
Hainan),"  which  was  evidently  a  quill  of  some  speciesof  Hystrix  and 
not  of  an  Atherura.  He  referred  it  first  to  Hystrix  hodgsoni  Gray 
(/.  c.,  p.  233),  and  later  (/.  c.,  p.  638)  to  his  H.  subcristata.  It  is  on 
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this  record  that  Hainan  is  still  included  within  the  range  of  H .  sub- 
cristata. 

7.    Hystrix  sp. 

Hystrioc  hodgsoni  SWINHOE,  P.  Z.  S.,  1870,  p.  233, 

Hystrix  subcristatus  SWINHOE,  P.  Z.  S.,  1870,  p.  638. 

It  is  inferred  that  a  species  of  true  Hystrix  occurs  in  Hainan,  but 
the  evidence  is  not  satisfactory,  resting  on  a  porcupine  quill  found  at 
Nychow  by  Mr.  Swinhoe,  and  by  him  referred  as  indicated  above. 

8.     Mus   sp. 

One  specimen,  about  half  grown,  and  hence  not  readily  determin- 
able,  from  Riudon,  March,  1903. 

9.    Mus  norvegicus  Erxleben 
M us  decumanus  SWINHOE,  P.  Z.  S.,  1870,  233 

Mr.  Swinhoe  says :  ' '  Common  at  Kiungchow  city,  and  in  all  the 
large  towns  visited.  "  Not  represented  in  the  present  collection. 

10.     Ratufa  gigantea  hainana  subsp.  nov. 

Type  and  only  specimen,  No.  26638,  &  ad.,  Cheteriang,  Hainan,  without 
date  or  external  measurements. 

Whole  upper  parts,  outside  of  limbs,  and  the  tail  uniform  intense  black; 
ventral  surface  and  inside  of  limbs  rusty  yellow,  the  basal  half  of  the  pelage 
over  the  chest  and  belly  brownish  black,  showing  more  or  less  at  the  surface 
over  the  central  part  of  the  abdominal  area;  a  broad  black  cheek  stripe,  and  two 
small  spots  of  black  on  the  chin.  Ears  tufted.  Hind  foot,  80,  with  claws  85 
mm.  Skull,  total  length,  74;  basilar  length,  57;  zygomatic  breadth,  46;  across- 
postorbital  processes,  42.5;  interorbital  breadth,  29;  length  of  nasals,  25  mm. 

The  Hainan  Ratufa  agrees  more  nearly  in  color  and  size  with 
R.  gigantea  than  with  R.  bicolor.  It  has  the  uniform  intense  black 
color  above  of  R.  gigantea  with,  in  the  present  specimen,  the  under 
parts  orange  yellow,  the  hair  basally  blackish  over  a  broad  central 
area  of  the  ventral  surface.  It  is  about  intermediate  in  size  between 
gigantea  and  bicolor,  with,  however,  relatively  much  longer  nasals. 

There  appears  to  be  no  previous  record  of  this  genus  from  Hainan. 

n.     Funambulus  riudonensis  sp.  nov. 

Type,  No.  26651,  $  ad.,  Riudon,  island  of  Hainan,  March  n,  1903. 

Pelage  of  upper  parts  short  and  soft,  mixed  with  many  long,  bristly,  shining 
black  hairs;  of  under  parts  soft  and  more  or  less  woolly. 

Dorsal  region,  from  occiput  to  base  of  tail,  and  flanks  dark  olivaceous 
brown,  without  a  median  stripe;  the  hairs  individually  are  black,  narrowly 
annulated  near  the  middle  with  yellow,  and  with  a  short  yellow  tip,  mixed  with 
a  few  hairs  black-tipped  or  wholly  black;  whole  upper  aspect  of  head  reddish 
chestnut  finely  punctated  with  black;  sides  of  the  head,  from  the  nose  pos- 
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teriorly,  uniform  deep  chestnut  red;  mystacial  bristles  deep  black;  ventral  sur- 
face superficially  white  or  faintly  yellowish  white,  with  the  basal  portion  of 
the  fur  dusky;  sides  of  neck,  shoulders,  and  outer  surface  of  fore  limbs  reddish, 
varied  slightly  with  black-tipped  hairs;  front  of  thighs  and  inside  of  hind  limbs 
deep  reddish  chestnut,  the  outside  reddish  brown  varied  with  black-tipped  hairs; 
feet  dark  tinged  with  reddish  brown,  the  hind  feet  a  little  darker  and  redder 
than  the  front  feet;  ears  thinly  clothed,  dark  brown  tinged  slightly  with  reddish, 
with  a  large  fluffy  spot  of  soft  white  fur  at  the  outer  base;  tail  above  blackish, 
the  hairs  tipped  and  annulated  basally  with  dull  white;  lower  surface  of  tail 
deep  chestnut,  bordered  narrowly  with  black  and  slightly  fringed  with  white. 
The  red  on  the  sides  of  the  head  and  neck,  the  large  deep  red  area  on  the  front 
of  the  thighs,  and  the  red  under  surface  of  the  tail  are  the  conspicuous  features 
of  the  coloration,  to  which  may  be  added  the  red  head  in  striking  contrast  with 
the  dark  olive  brown  back. 

Measurements  (from  a  well-prepared  skin). — Total  length,  305;  head  and 
body,  170;  tail  vertebrae,  135;  tail  to  end  of  hairs,  180;  hind  foot  without  claws, 
40,  with  claws,  45;  ear  from  crown,  15  mm.  The  skull  is  long  and  narrow,  the 
rostral  portion  greatly  elongated  and  attenuated,  with  very  long,  narrow  nasals. 
It  is,  however,  decidedly  broader  and  less  elongated  than  in  the  extreme  de- 
velopment reached  in  tthis  respect  in  Rhinosciurus  laticaudatus.  Length 
(occiput  imperfect)  from  incisors  to  posterior  border  of  audital  bullae,  45;  zygo- 
matic  breadth,  30;  interorbital  breadth,  16;  greatest  width  of  braincase,  24 
length  of  nasals,  19;  width  of  nasals  posteriorly,  6,  anteriorly,  6.5;  palatal 
length,  30;  palatilar  length,  23.5;  maxillary  toothrow,  10;  diastema,  25;  mandi- 
bular  ramus,  front  border  of  symphysis  to  tip  of  condyle,  24;  height  at  coronoids, 
12.6;  toothrow,  10  mm. 

Represented  by  5  specimens,  all  taken  at  Riudon,  March  3,10,  and  1 1 ,  1903 , 
and  quite  uniform  in  coloration. 

This  species  seems  to  find  a  near  ally  in  Funambulus  pyrrhomerus 
(Thomas),  from  Ichang,  Yang-tse-kiang,  from  which,  however,  it 
differs  in  the  sides  of  the  head  being  rich  red,  and  in  the  red  of  the  tail 
extending  over  the  anal  region.  The  postauricular  patch  of  soft 
fur  is  clear  white  instead  of  yellow.  In  size,  in  general  coloration, 
and  in  the  form  of  the  skull  the  two  species  are  quite  similar. 

12.     Sciurus   erythraeus  insularis   subsp.   nov. 

Sciurus  casianeiveriris  SWINHOE,  P.  Z.  S.,  1870,  p.  231. 
Type,  No.  26609,  ?  a(i-,  Lei-Mui-Mon,  Hainan,  Jan.  5,  1903, 
Above  olivaceous  gray,  the  hairs  individually  dusky  plumbeous  at  extreme 
base,  then  ringed  alternately  with  narrow  bands  of  yellowish  olive  and  broad 
bands  of  black,  about  three  of  each,  the  tip  of  the  hair  being  usually  yellowish 
but  frequently  black;  outside  of  limbs  like  the  back,  becoming  darker  on  the 
upper  surface  of  the  feet,  the  hind  feet  often  blackish;  whole  head  like  the  back, 
with  the  sides  of  nose,  cheeks,  chin,  and  throat  rather  lighter  and  grayer;  ventral 
surface,  from  the  chest  to  the  base  of  the  tail,  and  inside  of  limbs,  vinaceous 
rufous,  mixed  with  gray  on  the  foreneck;  posterior  surface  of  ears  yellowish, 
faintly  tinged  with  rusty  on  the  margin,  and  rusty  yellow  on  the  inner  surface ;  tail 
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above  for  the  basal  half  like  the  back,  apical  half  blackish  strongly  washed  with 
yellowish  white;  the  hairs  individually,  for  the  basal  two- thirds  of  the  tail,  are 
olivaceous  yellow  ringed  with  black,  the  black  annulations  becoming  broader 
from  the  base  of  the  hairs  toward  the  tip;  on  the  apical  third  of  the  tail  the 
yellowish  annulations  are  limited  to  the  basal  half  of  the  hairs,  the  subapical 
portion  being  black  broadly  tipped  with  yellowish  white;  lower  surface  of  tail 
olivaceous  yellow  (a  little  more  yellowish  than  the  back),  finely  grizzled  with 
black,  bordered  laterally  on  the  apical  half  by  a  band  of  black  and  an  outer 
fringe  of  yellowish  white,  the  black  band  widening  gradually  towards  the  tip 
of  the  tail,  where  the  hairs  become  wholly  black  to  the  base,  with  conspicuous 
yellowish  white  tips. 

Measurements  (of  type  from  skin). — Total  length,  450;  head  and  body,  250; 
tail  vertebra,  200;  tail  to  end  of  hairs,  215;  hind  foot  without  claws,  43,  with 
claws,  47  mm. 

Skull. — Total  length,  53  (occipital  region  imperfect);  zygomatic  breadth,  31; 
interorbital  breadth,  19;  mastoid  breadth,  22;  length  of  nasals,  17;  length  of 
upper  toothrow,  10;  diastema,  11.5  mm. 

Twenty-six  specimens,  16  males  and  10  females,  all  adult,  collected  as 
follows:  Lei-Mui-Mon,  24  specimens,  Dec.  20  to  Jan.  12;  Liudon,  i  specimen, 
March  5;  Utoshi,  i  specimen,  March  20. 

There  is  much  variation  in  the  extension  anteriorly  of  the  red  of 
the  under  parts;  in  a  few  specimens  it  wholly  ceases  at  the  upper 
border  of  the  breast,  the  whole  foreneck,  throat,  and  chin  being  gray; 
in  a  few  others  it  extends  |to  the  throat,  wholly  unmixed  with  gray; 
but  in  by  far  the  greater  part  of  the  specimens  the  foreneck  and  throat 
are  gray  more  or  less  tinged  or  suffused  with  red.  The  anal  region  is 
gray,  and  in  about  one  specimen  in  three  the  gray  extends  forward 
as  a  very  narrow  median  line  to  the  chest.  The  apical  half  of  the  tail 
is  black  and  whitish  (often  nearly  clear  white) ;  in  about  half  the  speci- 
mens the  color  is  a  patternless  grizzle,  but  in  at  least  a  third  of  them 
the  outer  half  of  the  tail  is  distinctly  annulated  black  and  white,  and 
a  strong  tendency  to  regular  bars  is  obvious,  when  the  hairs  are  in 
place,  in  most  of  the  specimens  of  the  series. 

The  tendency  to  a  narrow  gray  mesial  ventral  line  recalls  Sciurus 
gordoni  Anderson,  from  Upper  Burma,  and  5.  thaiwanensis  Bonhote 
(and  subspecies)  of  Formosa  in  which  latter  sometimes  gray  and 
sometimes  red  prevails  on  the  underparts.  Swinhoe  refers  (/.  c.) 
to  a  Hainan  specimen  in  which  the  red  of  the  underparts  is  divided 
by  a  broad  band  of  gray. 

According  to  Mr.  Swinhoe,  this  squirrel  is  a  common  species  in 
Hainan,  both  in  the  interior  and  along  the  coast. 

In  Mr.  Bonhote's  paper  '  On  the  Squirrels  of  the  Sciurus  erythrcsus 
Group'  (Ann.  and  Mag.  Nat.  Hist.  (7),  VI,  Feb.,  1901,  pp.  163-167), 
the  island  of  Hainan  is  not  mentioned  in  the  list  of  localities  cited  under 
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the  various  species  and  subspecies  of  the  group,  nor  is  there  any  refer- 
ence to  Swinhoe's  Hainan  specimens,  which  are  hence  perhaps  not 
now  in  the  collection  of  the  British  Museum,  although  two  Hainan 
specimens  were  commented  upon  by  Anderson  (Anatom.  and  Zool. 
Researches,  1878,  p.  240,  under  Sciurus  castaneoventris) ,  which  ap- 
pear to  be  the  specimens  described  by  Swinhoe. 

Tamiops    gen.   nov. 
PLATE  LIX,  FIGS  1-4. 

Type,  Sciurus  macdellandi  Horsfield  (more  strictly,  Tamiops  macclellandi 
huinanus  subsp.  nov.). 

In  southern  India  and  southern  China,  from  Assam  east  to  Foochow 
and  Formosa,  and  south  to  the  Malay  Peninsula  and  Hainan,  is  found 
a  group  of  small,  semiterrestrial,  slender-tailed  squirrels  which  ex- 
ternally, including  the  color-pattern,  seem  hardly  distinguishable 
from  the  little  striped  ground  squirrels  of  northern  Asia  and  North 
America  constituting  the  genus  Eutamias.  The  broad,  short -nosed 
skull,  however,  is  distinctly  of  the  sciurine  type,  and  not  like  that  of 
Eutamias  and  the  other  true  ground  squirrels;  but  the  teeth  prove 
to  be  quite  different  from  those  of  typical  Sciurus  (type,  5.  vulgaris 
Linn.) .  It  was  therefore  a  matter  of  surprise  in  working  up  the  Hainan 
representatives  of  the  S.  macdellandi  group  to  find  that  .the  latest 
writers  on  the  group  still  refer  them  to  Sciurus,  while  recognizing  such 
Old  World  sciurine  genera  as  Ratufa,  Funambulus,  Rhino  s  ciurus , 
etc.  It  has  seemed  proper,  therefore,  to  recognize  this  well-marked 
group  as  of  generic  (or  at  least  subgeneric)  value,  for  which  I  propose 
the  name  Tamiops,  in  recognition  of  its  external  resemblance  to 
Tamias,  and  more  especially  to  Eutamias,  with  the  following  characters: 

In  small  size,  slender,  narrow  tail,  and  pattern  of  coloration,  including  not  only 
the  five  dorsal  stripes  but  in  the  details  of  the  head-pattern,  like  Eutamias; 
general  form  of  the  skull  sciurine — short  and  broad  with  short  rostrum — like 
Sciurus,  but  with  the  molariform  teeth  structurally  different.  In  5.  vulgaris 
the  outer  border  of  p2,  m1,  and  m2,  is  crenulated,  there  being  in  addition  to  the 
two  main  cusps  a  very  low  cusp  between  them  and  a  fourth  anterior  cusp 
slightly  larger  than  the  very  small  median  one,  resulting  in  what  may  be  termed 
a  crenulated  border.  In  Tamiops  m1  and  m2  have  only  the  two  main  cusps, 
without  the  smalley  median  and  anterior  cusplets.  In  Tamiops  p2  has  an  ad- 
ditional anterior  small  cusp,  making  three  on  the  outer  border,  while  in  Sciurus 
there  is  in  addition  to  these  three  a  minute  cusplet  between  the  posterior  two. 
M3  is  essentially  the  same  in  both  groups.  In  the  lower  jaw  in  Sciurus  there  is 
on  the  exterior  border  of  the  crown  an  incipient  cusp  between  the  two  main 
cusps  of  each  tooth  of  the  series,  which  is  entirely  lacking  in  Tamiops;  on  the 
inner  border  the  pattern  is  essentially  similar  in  each.  (See  PI.  LIX,  Figs.  4—7.) 


476          Bulletin  American  Museum  of  Natural  History.    [Vol.  XXII, 

The  characters  of  the  teeth  separate  the  group  from  Sciurus 
proper  and  the  combination  of  characters  here  specified  sufficiently 
characterize  it  as  a  well-marked  special  group  of  the  Sciuridae. 

13.     Tamiops  macclellandi  hainanus  subsp.  nov. 

Sciurus  m'dellandi  SWINHOE,  P.  Z.  S.,  1870,  p.  232. 

Sciurus  macclellandi  BONHOTE,  Ann.  and  Mag.  Nat.  Hist.  (7),  V,  Jan.,  1890, 
p.  52  (part). 

Type,  No.  26664,  9  'id.,  Lei-Mui-Mon,  in  the  mountains  of  central  Hainan, 
Dec  31,  1902. 

Top  of  head,  nape,  sides  of  neck,  shoulders,  flanks,  and  outside  of  limbs 
yellowish  gray  minutely  flecked  with  black,  the  hairs  individually  nearly  black 
at  base,  then  annulate^-  narrowly  with  pale  yellow  and  black  and  generally 
tipped  with  yellow  but  some  of  them  with  black;  median  dorsal  stripe  black,  of 
variable  extent,  but  usually  extending  from  the  shoulders  to  the  base  of  the  tail; 
on  either  side  of  this  a  shorter  light,  yellowish  gray  stripe,  of  nearly  the  same 
color  as  the  nape  and  shoulders;  exterior  to  this  a  darker,  pale  reddish  brown 
stripe;  and  exterior  to  this  an  outer  pale  yellowish  stripe,  varying  in  different 
specimens  from  pale  buff  to  deep  buff;  a  short  median  black  stripe  on  the  nose, 
which  soon  divides,  a  branch  passing  on  either  side  to  the  anterior  canthus  of 
the  eye,  and  thence  curving  down  below  the  buffy  eyering  runs  to  the  base  of  the 
ear;  a  broader  deep  buff  band  begins  at  the  nose,  adjoins  and  follows  the  black 
stripe  to  the  base  of  the  ear  and  thence  along  the  side  of  the  neck  to  the  shoulder ; 
an  indistinct  blackish  stripe  below  this  on  the  side  of  the  nose  (enclosing  the 
whiskers)  descends  and  runs  posteriorly  along  the  lower  edge  of  the  malar 
region  as  far  as  a  point  opposite  and  considerably  below  the  ear;  these  stripes, 
in  specimens  with  disarranged  fur,  appear  more  or  less  indistinct,  giving  to  the 
sides  of  the  face  a  dingy  yellowish  gray  effect;  eyering  complete,  broad,  deep 
buff;  ears  internally  buffy  yellow,  externally  heavily  clothed  with  soft  and 
fluffy  black  fur,  broadly  tipped  with  pure  white;  the  rim  of  the  ear  is  thus  con- 
spicuously edged  with  black  relieved  against  white,  the  latter  forming  a  distinct 
white  ear  tuft;  whole  ventral  surface  and  inside  of  limbs  yellowish  white,  the 
basal  portion  of  the  fur  dusky;  tail  above  mixed  black  and  yellowish  white,  the 
hairs  at  extreme  base  narrowly  ringed  with  black,  chen  more  broadly  annulated 
with  reddish  yellow  and  black  and  tipped  broadly  with  yellowish  white;  tail 
below  with  a  broad  median  area  of  reddish  yellow  mixed  slightly  with  black, 
with  a  narrow  border  of  black  and  an  outer  conspicuous  fringe  of  pale  yellow ; 
feet  grizzled  yellowish  gray,  more  yellowish  on  the  toes. 

The  skulls  are  unfortunately  too  imperfect  to  furnish  satisfactory  measure- 
ments. Type  skull,  front  of  nasals  to  parieto-oceipital  suture,  33;  least  inter- 
orbita".  breadth,  12;  breadth  of  braincase,  17;  length  of  nasals,  9;  width 
anteriorly,  5;  posteriorly,  3;  palatal  length,  18;  palatilar  length,  14;  maxillary 
toothrow,  5.7  mm. 

Twelve  specimens,  all  from  Lei-Mui-Mon,  Dec.  19,  1902,  to  Jan. 
14,  1903.  They  are  for  the  most  part  very  uniform  in  coloration. 
The  mid-dorsal  black  stripe  varies  in  length  in  different  specimens, 
beginning  at  the  shoulders  and  running  with  more  or  less  distinctness 
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to  the  base  of  the  tail,  although  in  some  hardly  traceable  beyond  the 
hips.  The  outer  light  stripe  varies  from  pale  to  deep  rich  buff,  and 
runs  generally  only  from  the  shoulders  to  the  hips;  in  one  or  two 
specimens  it  is  indistinctly  traceable  across  the  shoulders  to  the  yellow 
neck  stripe. 

Mr.  Swinhoe  adds  to  his  detailed  description  of  Hainan  specimens: 
".  .  .  this  little  Striped  Squirrel  is  found  in  Formosa,  the  Ting- 
chow  mountains  of  Fokien,  and  in  Hainan.  In  the  latter  island  I 
first  detected  it  in  the  forests  of  the  interior ;  but  I  observed  it  later  in 
most  wooded  places,  especially  where  the  Areca-  and  Cocoanut 
occurred.  It  runs  with  great  agility  along  the  ground  and  up  the 
trunks  of  trees,  but  it  descends  trees  slowly  and  awkwardly.  It  is, 
however,  quite  an  arboreal  species." 

14.     Tamiops  macclellandi  riudoni  subsp.  nov. 

Type,  No.  26672,  J1  ad.,  Riudon,  (east  of  Lei-Mui-Mon,  and  at  much  lower 
elevation)  Hainan,  March  5,  1903. 

Similar  to  Tamiops  macclellandi  hainanus,  but  larger  and  much  brighter 
colored.  The  dorsal  stripes  and  head  markings  are  similar,  but  the  color  above 
is  reddish  brown  instead  of  yellowish  gray,  the  whole  dorsal  region  being  suffused 
with  reddish,  except  the  median  black  stripe  and  the  outermost  pale  stripe; 
ventral  surface  strongly  ochraceous,  brightest  on  the  chin,  throat,  breast,  and 
anal  region,  instead  of  pale  yellowish  white. 

Skull  (imperfect). — Length  from  front  border  of  nasals  to  parieto-occipital 
suture,  35;  least  interorbital  breadth  13;  breadth,  of  braincase,  17.5;  length  of 
nasals,  10;  width  anteriorly,  6,  posteriorly,  3.2;  palatal  length,  19.5;  palatilar 
length,  15 ;  maxillary  toothrow,  6  mm. 

Three  specimens,  all  from  Riudon,  March  5-9,  1903.  All  have 
strong  ochraceous  suffusion  below,  especially  strong  on  the  throat, 
breast,  and  anal  region.  In  all  the  general  rufescent  shade  above,  and 
the  more  grayish  cast  of  the  inner  light  dorsal  stripes,  are  marked  in 
comparison  with  the  yellowish  cast  in  hainanus.  It  seems  to  approach 
in  general  characters  T.  c.  formosanus  (Bonhote)  from  north  Formosa. 

15.     Felis   chinensis   Gray. 

Three  specimens, — a  male,  Cheteriang,  Jan.  20,  1904;  a  young 
kitten,  Mount  Wuchi,  April  6,  1903;  the  other  is  without  definite 
locality  or  indication  of  sex,  owing  to  loss  of  the  collector's  label. 
Both  the  adults  are  in  good  condition,  including  the  skulls. 

The  two  specimens  are  alike  in  the  general  pattern  of  markings 
but  differ  considerably  in  color.  In  the  male  specimen  (No.  26602), 
there  is  much  black  in  the  dorsal  area,  the  black  stripes  on  the  head, 
nape,  and  shoulders  being  not  only  well-defined,  but  the  whole  median 
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area  from  the  shoulders  to  the  base  of  the  tail  is  chiefly  black,  consisting 
ofarregular  narrow  stripes  and  small  spots  of  black  set  in  a  general 
ground  color  of  reddish  brown.  The  sides  are  paler,  with  the  ground 
color  pale  fulvous  gray  mottled  with  small  spots  of  black  encircled 
with  rusty  brown;  at  the  lower  edge  of  the  flanks  the  ground  color 
passes  into  whitish,  and  into  clear  white  on  the  ventral  surface,  blotched 
with  large  spots  of  mixed  brown  and  black  on  the  flanks  and  blackish 
on  the  median  area  below. 

The  other  specimen  (No.  26601)  is  similar  on  the  head  and  nape, 
but  from  the  hind  neck  posteriorly  the  amount  of  black  is  inconspicu- 
ous, consisting  mainly  of  a  grizzle  of  black  hairs  in  place  of  stripes  and 
distinct  spots,  mixed  with  reddish  brown.  The  gray  spots  and  streaks 
on  the  sides  are  lighter  clearer  gray,  and  the  intervening  spaces  are 
dark  reddish  brown  varied  with  scattered  flecks  of  blackish.  The 
ventral  surface,  the  feet,  tail,  head,  and  throat  markings  are  similar 
in  both.  The  feet  are  yellowish  finely  mottled  with  blackish.  The 
median  third  of  the  under  surface  of  the  tail  is  yellowish  gray;  the  sides 
and  dorsal  surface  clearer  gray  with  narrow  half  rings  of  black,  wider 
than  the  gray  interspaces,  and  a  blackish  tip. 

The  young  kitten  was  apparently  only  a  few  days  old  when 
taken,  and  is  in  the  soft  woolly  first  pelage.  The  general  color  above 
is  dull  rusty  brown,  strongly  streaked  with  blackish;  below  grayish 
white,  barred  on  the  breast  and  spotted  on  the  belly  with  blackish 
brown. 

The  adult  skulls  measure,  respectively,  as  follows:  Total  length, 
91,  87.5;  basal  length,  78,  75;  basilar  length,  76,  73;  palatal  length, 
35,  34;  zygomatic  breadth,  60,  59;  greatest  width  of  braincase,  41.3, 
40;  least  distance  between  carnassials,  22,  22;  length  of  carnassial, 
10,  10  mm. 

These  specimens  seem  clearly  referable  to  F.  chinensis,  as  described 
by  Swinhoe  (P.  Z.  S.,  1870,  p.  629),  Milne-Edwards  (Rech.  Mamm., 
1868-1874,  pp.  216-220,  pi.  xxi%  fig.  2),  and  Bonhote  (Ann.  and  Mag. 
Nat.  Hist.  (7),  XI,  April,  1903,  p.  376),  and  probably  of  Gray  (Charls- 
worth's  Mag.  Nat.  Hist.,  I,  1837,  577).  Felis  ricketti  Bonhote  differs 
in  larger  size  and  in  the  ground  color  of  the  upperparts.  F.  scripta 
Milne-Edwards  is  also  a  near  ally,  but  differs  somewhat  in  markings. 

1 6.     Felis  macrocelis  H or s field. 
Felis  macrocelis  SwiNHOE/JP.  Z.  S.,  1870,  p.  228. 

Mr.  Swinhoe  (/.  c.)  states  that  he  was  shown  a  skin  of  this  species 
in  the  mountains  of  Hainan  said  to  have  been  "  procured  in  that  neigh- 


igo6.]  Allen,  Mammals  from  Hainan,  China.  479 


borhood."     He  adds:     "I  was  told  that  the  true  Leopard  also  oc- 
curred in  Hainan." 

17.     Viverra   zibetha  Linnceus. 

Viverra  zibetha  SWINHOE,  P.  Z.  S.,  1870,  pp.  227,  630. 

One  specimen,  skin  and  skull,  an  adult  female,  Cheteriang,  Hainan. 

Mr.  Swinhoe  procured  two  flat  skins  at  Ling-mun,  central  Hainan, 
and  its  currently  recognized  occurrence  in  Hainan  appears  to  have 
heretofore  been  based  on  this  record. 

1 8.     Viverricula   malaccensis  (Gmelin). 

Viverricula  malaccensis  SWINHOE,  P.  Z.  S.,  1870,  pp.  227,  630. 

Two  specimens,  skins  and  skulls:  an  adult  male,  Hoi-how,  Dec. 
24,  1902,  and  an  adult  female,  Cheteriang,  Jan.  5,  1905. 

Mr.  Swinhoe  obtained  a  skin  of  this  animal  at  Ling-mun,  central 
Hainan,  which  forms  the  only  previous  reference  I  have  seen  to  the 
occurrence  of  this  species  in  Hainan. 

19.  Paguma  larvata  (Ham.  Smith). 

One  specimen,  skin  and  skull,  adult  female,  Cheteriang,  Hainan, 
Jan.  10,  1904. 

Apparently  not  previously  recorded  from  Hainan. 

20.  Herpes tes    griseus    (E.  Geoffroy). 
Herpestes,  sp.  SWINHOE,  P.  Z.  S.,  1870,  p.  228. 

Two  specimens,  an  old  female,  Liudon,  March  5,  1903,  and  a 
young  male,  without  definite  locality,  May  10,  1905.  The  young 
male  still  retains  the  milk  dentition. 

Mr.  Swinhoe  states  that  one  evening  at  Kiungchow  he  "observed 
a  Mungoose  running  along  a  bank  outside  the  city  wall,"  and  later 
saw  "a  skin  of  apparently  the  same  species  hanging  up  in  a  garden 
at  Schuyweisze  (central  Hainan)  to  serve  as  a  scarecrow,"  but  ob- 
tained no  specimens  and  was  therefore  unable  to  identify  the  species. 

The  two  specimens  in  the  present  collection  are  apparently  much 
redder'  than  the  ordinary  type  of  griseus,  the  whole  front  and  sides 
of  the  head  being  strongly  suffused  with  rufous  chestnut  (the  younger 
specimen  more  than  the  older  one),  as  are  also  the  feet. 

21.     Lutra   sp. 

Lutra  chinensis  SWINHOE,  P.  Z.  S.,  1870,  pp.  228,  229. 
One  specimen,  very  young,without  definite  locality,  August  4,  1905. 
This  specimen  is  only  about  one-fourth  grown,  retaining   the  milk 
dentition,  and  is  thus  too  young  for  satisfactory  determination.     It  is 
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a  bare-nosed  otter  with  large  claws,   and  is  probably  referable  to 
Lutra  lutra    (Linn.). 

Its  previous  Hainan  record  is  the  "skin  of  an  animal  about  half 
grown, "  obtained  by  Swinhoe  (I.  c.). 

22.     Lutra  cinerea  Illiger. 

Aonyx  leptonyx  SWINHOE,  P,  Z.  S.,  1870,  p.  229. 

Mr.  Swinhoe  obtained  three  skins,  without  skulls,  of  this  species, 
which  he  described  at  length.  This  seems  to  be  at  present  the  only 
record  of  this  species  for  Hainan. 

23.     Helictis  moschata  Gray. 

Helictis  moschata  SWINHOE,  P.  Z.  S.,  1870,  p.  228. 

Three  specimens,  a  male  and  a  female,  Cheteriang,  Jan.  8  and  10, 
1904,  and  another  female,  Hainan,  Jan.  10,  1903. 

These  specimens  differ  very  much  in  color,  and  also  in  age.  The 
male  is  a  middle-aged  adult,  while  one  of  the  females  is  very  old,  so 
old  that  all  the  sutures  of  the  skull  are  completely  obliterated  and 
the  teeth  worn  down  to  the  roots.  The  male  is  dark  grayish  brown, 
with  the  usual  head  pattern  of  white  spots;  the  stripe  on  the  crown 
is  continued  posteriorly  with  only  slight  interruption  to  the  shoulders ; 
the  ventral  surface  is  of  the  usual  strong  buffy  white;  the  hairs  of 
the  flanks  and  limbs  are  rather  prominently  tipped  with  whitish, 
resulting  in  a  decided  grayish  effect;  the  tail  is  quite  clear  white 
for  rather  more  than  the  apical  half,  and  the  hairs  of  the  basal  portion 
have  long  whitish  tips. 

Of  the  other  two  specimens,  both  females,  one  is  like  the  male 
in  coloration,  but  with  less  white  on  the  tail;  the  other,  although 
shown  by  the  skull  to  be  very  old,  is  much  darker  brown  above,  with 
much  shorter,  inconspicuous  light  tips  to  the  hairs  on  the  flanks  and 
limbs,  and  the  tail  is  brown  almost  to  the  tip,  with  the  ends  of  the 
hairs  lighter,  chiefly  on  the  terminal  pencil.  The  ventral  surface  and 
the  underfur  on  the  limbs  are  deep  rusty  ochraceous.  The  furred 
portion  of  the  nose,  almost  as  far  back  as  the  eyes,  is  gray  instead  of 
dark  brown,  and  the  white  crown  spot  and  shoulder  spot  are  greatly 
reduced  in  size.  Mr.  Swinhoe's  single  specimen  (/.  c.)  was,  according 
to  his  description,  about  intermediate  in  coloration  between  the  two 
phases  above  described,  except  that  it  lacked  the  white  spot  between 
the  eyes.  It  is  thus  evident  that  there  is  a  considerable  range  of  appar- 
ently purely  individual  variation  in  color  in  even  Hainan  specimens. 
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24.     Ursus  sp. 

Ursus  tibetanus  SWINHOE,  P.  Z.  S.,  1870,  p.  230. 

Mr.  Swinhoe  says  he  was  shown  "a  large  black  shaggy  skin"  of  a 
bear  said  to  have  been  taken  in  Hainan,  which  he  judged  to  be 
U.  tibetanus  "rather  than  of  Ursus  malayanus  Horsf.  " 

25.     Crocidura  (Pachyura)  murina  Auct. 

Sorex  myosurus  SWINHOE,  P.  Z.  S.,  1870,  p.  231. 

Sorex  murinus  SWINHOE,  P.  Z.  S.,  1870,  p.  620  (the  reference  to  Hainan). 

One  specimen,  adult  male,  Manrin,  June  n,  1903. 

The  proper  name  of  the  Oriental  shrew  commonly  known  as 
"Sorex  murinus  Linn."  or  "Crocidura  murina,"  I  have  not  the 
means  at  present  to  determine.  Linnaeus's  Sorex  murinus  (Syst. 
Nat.,  ed.  XII,  1766,  p.  74)  is  indeterminable  from  the  brief  diagnosis 
beyond  the  point  that  it  was  some  kind  of  a  shrew,  with  "Habitat 
in  Java."  As  this  island  is  now  known  to  be  the  home  of  a  con- 
siderable number  of  species  of  Crocidura,  Linnaeus's  diagnosis  is 
wholly  indeterminate.  It  therefore  remains  for  some  one  to  establish 
the  correct  name  of  the  so-called  C.  "murina"  of  southern  Asia,  and 
to  determine  its  geographical  races,  its  alleged  range  extending  from 
Arabia  to  Japan. 

Swinhoe  (7.  c.)  says:  "The  Muskrat  was  common  in  the  houses 
in  the  capital  city,  and  I  was  often  disturbed  in  my  room  at  night 
by  its  clinking  note."  He  does  not  mention  having  taken  or  ex- 
amined specimens. 

26.     Tupaia  modesta  sp.   nov. 

Type,  No.  26654,  <^  ad.,  Lei-Mui-Mon,  Hainan,  Jan.  5,  1903. 

Above  olivaceous  gray,  a  little  darker  along  the  middle  of  the  back  than  on 
the  flanks  and  limbs,  and  with  a  very  slight  rufescent  tinge  on  the  rump  and 
thighs;  no  trace  of  dorsal  or  shoulder  stripes;  fur  soft,  mixed  with  stiffer,  longer 
black-tipped  hairs ;  basal  half  of  fur  slaty,  the  apical  half  ringed  with  yellowish 
olive  and  black;  ventral  surface  yellowish  gray,  brighter  on  the  breast,  foreneck, 
throat,  median  line,  and  anal  region ;  on  the  foreneck  the  color  deepens  to  yellow- 
ish buff;  tail  above  like  the  back,  below  with  the  central  line  of  short  hairs 
buffy  gray,  the  longer  hairs,  which  are  quite  coarse  and  22-24  mm.  long,  ringed 
alternately  twice  with  pale  yellowish  gray  and  black,  the  outer  bands  much 
broader  than  the  inner,  the  tips  of  the  hairs  yellowish ;  the  tail  pattern  below  is 
thus  a  broad  central  band  of  yellowish  gray,  with,  on  each  side,  a  narrow  band 
of  black,  then  a  broader  one  of  pale  grayish  buff,  and  another  still  broader  of 
black,  with  a  buffy  outer  fringe;  feet  dull  yellowish-gray  brown;  ears  dull  dark 
brown,  thinly  haired. 

Measurements  (type,  from  skin). — Total  length,  328;  head  and  body,  178; 
tail  vertebras,  150 ;  tail  to  end  of  hairs,  177  ;  hind  foot,  43  (with  claws  47)  mm. 

[Dec.,  1906.]  31 
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The  skull  agrees  in  size  and  general  form  with  the  T.  ferruginea  group. 
None  of  the  series  of  seven  skulls  is  perfect  enough  to  furnish  a  complete  series 
of  measurements,  the  occipital  region  in  all  being  defective.  Total  length 
(type),  50;  palatal  length,  26.5;  palatilar  length,  24;  zygomatic  breadth,  26; 
least  interorbital  breadth,  24.5  ;  width  of  braincase,  19 ;  maxillary  toothrow,  18 ; 
diastema,  6;  mandibular  toothrow,  6;  mandible,  front  border  of  symphysis  to 
condyle,  34  mm. 

Seven  specimens,  collected  as  follows:  Lei-Mui-Mon,  in  the  mountains  of 
central  Hainan,  5  specimens,  Jan.  5-11,1903;  Utoshi,  i  specimen,  March  20, 
1903 ;  Hoi-how,  on  the  northern  coast  of  Hainan,  i  specimen,  Jan.  4,  1903. 

This  series,  with  one  exception,  is  exceedingly  uniform  in  colora- 
tion ;  one  or  two  show  a  little  more  of  a  rufescent  tinge  on  the  lower 
back  than  do  the  others.  The  Hoi-how  specimen,  however,  differs 
from  all  the  others  in  having  the  throat  tawney  ochraceous.  It  is 
the  youngest  of  the  series,  although  practically  full-grown,  and  this 
bright  color  may  be  a  feature  of  immaturity,  or  it  may  indicate  a 
more  richly  colored  coast  form. 

The  genus  Tupaia  appears  not  to  have  before  been  reported  from 
Hainan.  Its  Hainan  representative  does  not  appear  to  be  closely 
related  to  any  of  the  previously  described  forms,  it  differing  very 
markedly  in  coloration  from  any  of  the  species  of  the  mainland,  and 
is  still  less  closely  allied  to  any  of  the  numerous  insular  forms. 

2  7 .     Nyctinomus  plicatus  Buck. -Ham. 

Five  specimens,  all  adult  males,  Rintoi,  July  i,  1904.  Very  uni- 
form in  coloration.  Forearm,  50—51'  mm. 

28.     Rhinolophus  hainanus  sp.  nov. 

Type,  No.  26748,  $  ad.,  Pouten,  Hainan,  July  2,  1904. 

Ears  large,  broad,  rather  abruptly  pointed,  the  outer  margin  slightly  emar- 
ginate  below  the  tip;  antitragus  large,  separated  from  the  outer  border  of  the 
ear  by  a  deep  hollow;  noseleaf  rather  small,  pointed;  sella  nearly  quadrate? 
about  twice  as  high  as  broad,  the  basal  anterior  extension  forming  an  oval  cup 
as  in  R.  mitratus  (as  described  and  figured  by  Dobson,  Mon.  As.  Chirop,  p.  42, 
fig.  a);  lower  lip  with  three  deep  grooves.  Above  the  general  effect  is  dark 
russet  brown  (in  type),  varying  in  different  specimens  to  plain  dark  brown 
without  rufous  tinge ;  in  detail,  in  the  russet  phase  the  basal  three-fourths  of  the 
pelage  is  suffused  with  fulvous  or  golden,  lightening  basally ;  in  the  darker  phases 
the  basal  rufous  suffusion  is  more  or  less  obsolete,  quite  disappearing  in  the  dark- 
est specimens,  but  is  generally  pale  yellowish  gray.  Ventral  surface  similar  to 
the  dorsal  but  much  paler.  Ears  and  membranes  dark  brown.  Tail  much  shorter 
han  the  tarsus,  the  extreme  tip  slightly  projecting  beyond  the  membrane. 

Length  of  head  and  body  (type),  in  dry  skins,  about  55;  tail,  16;  ear  from 
crown,  1 8,  width,  15;  forearm,  50;  3d  metacarpal,  35;  5th  metacarpal,  37;  4th 
intermediate  between  them;  tibia,  22.3;  wing  membrane  terminates  3  mm. 
above  the  tarsal  joint. 
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Skull,  total  length,  22  ;  zygomatic  breadth,  10.5  ;  mastoid  breadth,  10;  width 
of  nasal  protuberance,  5.5 ;  length  of  palatal  bridge,  4;  upper  toothrow,  9;  lower 
toothrow,  9.5;  length  of  mandible,  15.5  mm.  Skull  broad;  nasal  protuberance 
broad  but  low;  p2  in  the  toothrow,  very  distinct ;  p3  external,  p2  and  p4  in 
contact. 

It  is  seemingly  rash  to  attempt  to  add  another  species  to  the  list 
of  one  hundred  or  more  species  and  subspecies  recently  listed  under 
the  genus  Rhinolophus,  *  but  in  the  present  case  there  seems  to  be  no 
alternative;  the  species  of  the  adjoining  mainland,  including  the 
Malay  Peninsula,  and  also  from  elsewhere,  which  approach  it  at  all 
nearly  in  size  are  excluded  by  structural  characters  of  the  noseleaf  or 
skull  and  dentition.  It  seems  to  agree  best  with  R.  mitratus,  as 
described  and  figured  by  Dobson,  in  the  character  of  the  ears  and 
nasal  appendages;  but  this  species  is  much  larger,  having  a  forearm 
of  57  mm.,  whereas  the  average  of  27  specimens  of  R.  hainanus 
is  50  mm.,  the  extremes  49  and  51  mm. 

Based  on  27  skins,  20  males  and  7  females,  collected  at  Pouten, 
July  2  and  3,  1904.  As  noted  above,  there  is  a  considerable  range 
of  color  variation,  dependent  upon  the  amount  of  rufous  suffusion 
of  the  pelage,  particularly  of  the  basal  portion,  in  general  effect  the 
color  of  the  upper  parts  ranging  from  russet  brown,  with  the  basal 
portion  of  the  pelage  pale  golden,  to  plain  dark  brown,  with  the  basal 
portion  of  the  pelage  grayish  with  faint  yellowish  tinge. 

29.     Hipposideros  poutensis  sp.  nov. 

Type,  Xo.  26698,  cT  ad.,  Pouten,  Hainan,  July  2,  1904. 

Adult.  — Ears  large,  nearly  as  broad  as  high,  thick  and  leathery,  with  7  or 
8  transverse  ribs,  the  lower  ones  longest  and  heaviest;  inner  border  nearly 
straight,  becoming  convex  near  the  tip,  which  is  short  and  rather  obtuse;  outer 
border  slightly  hollowed  below  the  tip ;  upper  transverse  portion  of  the  nose- 
leaf  narrow,  slightly  convex,  the  free  portion  about  8  mm.  transversely  and  2.5 
mm.  high,  or  about  as  wide  (transverse  measurement)  as  the  horseshoe,  the 
anterior  face  with  three  vertical  ridges,  most  distinct  basally;  horseshoe  with 
a  slight  notch  on  its  free  border,  and  with  three  small  leaflets  on  either  side; 
no  frontal  sac  behind  the  noseleaf,  or  at  least  none  distinguishable  in  even 
softened  skins;  wings  from  the  distal  fifth  of  the  tibia;  tail  very  pointed,  most 
of  the  last  vertebra  exserted;  thumb  short,  with  the  nail  about  7  mm.;  feet 
short,  about  9  mm.  without  the  claws. 

Color  above  (type),  at  the  surface  russet  brown,  basal  two-thirds  of  the  fur 
pale  buffy  gray;  below  similar  but  much  paler,  the  hairs  slightly  gray-tipped; 
ears  brown,  membranes  blackish  brown. 

Measurements. — Type  (from  softened,  well-filled  skin),  head  and  body,  62; 
tail,  28;  forearm,  60;  thumb,  7;  3d  metacarpal,  43;  4th,  43;  5th,  41;  3d  finger 

lCf.  Andersen,  Ann.  and  Mag.  Nat.  Hist.  (7),  XVI,  Dec.,  1905,  pp.  648,  652. 
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(with  metacarpal),  82;  4th  finger,  65;  5th,  65;  tibia,  23;  calcaneum,  10;  foot 
9  mm.  The  forearm  averages  60.6  in  a  series  of  27  adult  specimens,  ranging 
from  58  to  63,  with  6  at  60,  15  above  60,  and  6  below  60. 

Skull  (of  type),  greatest  length,  24;  zygomatic  breadth,  13;  width  at  nasal 
protuberance,  8 ;  mastoid  breadth,  1 1 ;  width  at  outer  base  of  canines,  6.5  ;  upper 
lateral  toothrow  (including  canine),  9 ;  length  of  lower  jaw,  16. 

Young. — Ears  smaller,  thinner,  less  prominently  ribbed;  nasal  appendages 
as  in  the  adult  but  less  developed.  Color  above  seal  brown  to  slaty  brown  ^ 
without  or  with  very  slight  reddish  brown  suffusion,  the  basal  portion  of  the 
fur  whitish  gray  in  the  darker  specimens,  faintly  buffy  gray  in  the  seal  brown 
specimens ;  below  dark  grayish  brown  to  dull  drab,  the  hairs  slightly  light-tipped. 

Size  smaller,  forearm  averaging  58.3,  ranging  from  57  to  60  mm.,  as  against 
60.6  (58-63)  in  the  adults.  Greatest  length  of  skull  21  or  more,  or  2  to  3  mm. 
less  than  in  adults. 

Represented  by  50  specimens,  of  which  27  were  collected  at  Pouten 
and  23  at  Porten,  July  2  to  4,  1904.  It  singularly  happens  that  all 
the  Pouten  specimens,  except  one,  are  adults  and  all  the  Porten  speci- 
mens, except  one,  are  immature. 

The  variation  in  color  in  the  adults  is  considerable,  ranging  from 
golden  russet  to  seal  brown  above,  and  correspondingly  below.  The 
young  specimens  vary  from  blackish  to  seal  brown.  Quite  a  number 
have  the  hairs  obscurely  tipped  with  gray,  above  as  well  as  below. 

This  species  is  doubtless  closely  related  to  Hipposideros  leptophyllus. 
(Dobson),  from  the  Khasia  Hills,  eastern  Bengal,  but  differs  from  it 
in  being  considerably  smaller,  and  in  many  details  of  structure,  as  in 
the  smaller  ears,  relatively  much  shorter  tail,  broader  transverse 
portion 'of  the  noseleaf,  etc.  It  also  seems  quite  near  H.  larvatus- 
(Horsfield),  as  described  by  Dobson,  also  from  the  Khasia  Hills,  and 
thence  southward  through  Burma  and  Siam  to  "Java. " 

30.     Hipposideros  fulvus  Gray. 

Thirteen  specimens,  collected  as  follows:  Rintoi,  6  specimens 
(4  males,  i  female,  i  without  indication  of  sex),  July  i;  Rinsui,  7 
specimens  (4  males,  3  females),  July  i.  All  are  adult  except  two- 
immature  examples  from  Rinsui. 

The  Rintoi  specimens  are  all  in  the  bright  fulvous  pelage,  the 
basal  portion  varying,  however,  in  different  specimens  from  pale 
yellowish  white  to  bright  golden,  and  the  surface  tint  from  bright 
yellowish  russet  to  dark  brown.  The  Rinsui  specimens  are  all  in  the 
mouse  brown  pelage,  with  the  basal  two-thirds  of  the  pelage  nearly 
white,  except  one  which  matches  the  darkest  of  the  Rintoi  series. 
Forearm,  Rintoi  series,  39  (38.5-40);  Rinsui  series  (the  adults), 
38-5  (38-39). 
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The  Rintoi  series  represents  Gray's  H .  fidvus;  the  Rinsui  series 
his  H.  murinus.  The  species  is  evidently  dichromatic. 

31.     Miniopterus  schreibersi  (Natterer). 

Three  specimens,  all  females,  Rinsui,  July  2. 

Forearm,  respectively,  50,  49,  48.5  mm.  Color  above  dark  reddish 
brown,  below  paler. 

32.     Miniopterus  pusillus  Dobson. 

Thirteen  specimens,  9  males,  4  females,  all  adult,  of  which  3  are 
from  Rintoi  and  10  from  Rinsui,  all  collected  July  2. 

Similar  in  color  and  structurally  to  Hainan  Island  specimens  of 
M.  schreibersi,  but  much  smaller.  Forearm  (13  specimens),  40.6, 
ranging  from  40-41.5  mm. 

33.     Scotophilus  kuhlii  insularis  subsp.  nov. 

Type,  No.  26786,  cT  ad.,  Rintoi,  Hainan,  July  i,  1904. 

Similar  to  5.  kuhlii  but  much  larger;  forearm  66  as  against  60.5  mm.  in  5. 
kuhlii.  In  three  adults  the  forearm  measures  respectively,  i  tf ,  67,  2  9  's,  64 
and  67  ;  an  immature  tf  (phalangeal  epiphyses  still  free),  63. 

Color  above  uniform  olive  brown ;  below  pale  brownish  buff,  darker  on  the 
sides.  Ears,  skull,  and  dentition  as  in  S.  kuhlii. 

The  skulls  of  all  the  specimens  are  imperfect,  lacking  the  occipital  portion 
The  available  measurements  of  the  type  skull  are  as  follows:  Greatest  orbital 
breadth,  10.2;  least  postorbital  breadth,  6;  breadth  at  outside  base  of  canines 
8.7;  length  of  upper  toothrow  excluding  incisor,  8.6;  length  of  lower  jaw,  18; 
height  at  coronoid,  7.7;  length  of  lower  lateral  toothrow,  10  mm. 

Based  on  4  specimens,  two  males  and  two  females;  the  two  males 
were  taken  at  Rintoi  and  the  two  females  at  Rinsui,  all  on  July  i,  1904. 
The  four  specimens  form  a  very  uniform  series  as  regards  coloration, 
both  above  and  below.  According  to  Bonhote  (P.  Z.  S.,  1900,  p.  192), 
the  average  length  of  the  forearm  in  "S.  kuhlii  is  60.5  mm.,  showing  a 
variation  from  58-63."  The  maximum  thus  barely  equals  an  im- 
mature specimen  of  the  present  series  in  which  the  epiphyses  of  the 
phalanges  are  still  free,  while  two  of  the  adults  have  a  forearm  of  67  mm. 
Dobson  gives  the  length  of  the  forearm  in  5.  heathii  as  2.45  in.  (^62.23 
mm.) ;  according  to  Blyth,  the  forearm  in  his  Nycticejus  luteus  is 
still  less — 60.2  mm. 

34.     Scotophilus  castaneus  consobrinus  subsp.  nov. 

Type,  No.  26788,  $  ad.,  Rintoi,  Hainan,  July  i,  1904. 

A   'little  brother'  of   the  5.  kuhlii  group,  distinguished  mainly  by  small  size. 

Above  (adult,  type)  yellowish  brown;  beneath  similar  but  much  paler; 
structure  of  the  ear  as  in  S.  kuhlii,  even  to  the  presence  of  the  obliquely  trans- 
verse rib  across  the  front  base  of  the  tragus. 
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Forearm  (in  type)  50,  averaging  51  in  9  adults,  and  ranging  from  50-52 
(only  2  above  51),  as  against  66  (64-67)  in  kuhlii  insularis.  Skull  (type), 
total  length,  18.5 ;  greatest  orbital  breadth,  7,  as  against  10.2  in  kuhlii  insularis; 
least  postorbital  breadth,  5;  breadth  at  outside  base  of  canines,  6.2;  upper 
lateral  toothrow  (excluding  incisor),  6.3 ;  length  of  lower  jaw,  9;  length  of  lower 
lateral  toothrow,  7  mm. 

Young  darker,  more  olive  brown  and  less  yellow;  also  smaller,  with  the 
forearm  ranging  from  46-48,  with  one  at  50  mm.  Transverse  ridge  on  front 
base  of  tragus  wanting,  as  it  is  also  in  immature  specimens  of  the  kuhlii 
group. 

Represented  by  17  specimens,  of  which  9  are  adult  and  8  are  immature; 
13  were  collected  at  Rintoi,  July  i,  and  4  at  Rinsui,  July  2.  The  adults  range 
in  coloration  of  the  upper  parts  from  cinnamon  brown  to  dark  wood  brown, 
according  to  the  amount  of  yellowish  suffusion;  underparts  yellowish  buff, 
'varying  in  different  specimens  from  buff  to  ochraceous  buff.  The  young  of  the 
year  (smaller  and  with  free  epiphyses)  darker,  mostly  with  a  decided  olivaceous 
shade  above  and  a  brownish  tinge  below.  Most  of  the  young  specimens  are 
scarcely  distinguishable  in  color  of  upper  parts  from  the  adults  of  5.  kuhlii 
insularis,  but  the  adults  are  much  more  yellowish. 

There  are  only  two  species  of  Asiatic  Scotophili  with  which  the 
present  species  needs  comparison, — 5.  wroughtoni  Thomas,  from 
Surat,  British  India,  and  S.  castaneus  Horsfield,  the  three  species 
having  practically  the  same  measurements  (average  length  of  forearm 
in  all,  50-51  mm.).  For  5.  wroughtoni  the  length  of  the  forearm  is 
given  as  50  mm. ;  Bonhote  (P.  Z.  S.,  1900,  p.  192),  for  5.  castaneus,  says 
"the  average  length  of  the  forearm  of  the  5  specimens  in  the  [British] 
Museum  is  50.7  mm.,  the  lengths  ranging  from  49-52  " ;  in  9  adults  of 
5.  consobrinus  the  forearm  averages  51,  ranging  from  50-52.  Bon- 
hote (/.  c.}  says  the  color  of  S.  castaneus  "is  of  a  uniform  chestnut  all 
over,  showing  no  tendency  to  become  lighter  below"  ;  while  Thomas 
says  S.  wroughtoni  is  "uniform  brownish  from  above  without  any 
tinge  of  yellowish ;  the  hairs  white  at  their  bases  and  gradually  darken- 
ing to  the  brownish  tips;  .  .  .  undersurface  very  pale  fawn, 
almost  white."  In  neither  does  the  coloration  agree  with  that  of 
5.  consobrinus,  none  of  the  17  specimens  of  which  approach  chestnut, 
either  above  or  below ;  in  several  there  is  a  decided  suffusion  of  yellow, 
especially  on  the  under  surface,  which  is  decidedly  lighter  than  the 
upper  surface;  the  basal  portion  of  the  fur  is  not  white,  being  on  the 
upper  surface  only  a  little  lighter  than  the  tips,  with  rather  more 
difference  on  the  ventral  surface  between  the  apical  and  proximal 
portions.  -  It  seems  probable  that  consobrinus  is  more  closely  allied 
to  castaneus  than  to  any  other  described  form,  of  which  it  is  doubtless 
the  Hainan  insular  form. . 
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35.     Murinus   cyclotis   Dobson. 
One    specimen,   adult   female,  Youboi,  June   21,    1904.     Forearm, 

33- 

This  specimen  agrees  satisfactorily  in  nearly  all  particulars  with 
Dobson's  description  and  figures  of  M.  cyclotis,  from  Darjiling,  in  the 
Himalaya.  The  fur,  however,  is  not  very  distinctly  bicolor,  the  bright 
rufous  extending  nearly  the  whole  length  of  the  hair  on  the  dorsal 
surface,  only  the  extreme  base  showing  a  darker,  brownish  shade; 
below  a  lighter,  more  yellowish  brown  to  the  base  of  the  fur.  The 
present  specimen  (dry  skin)  has  a  smaller  ear  (14  as  against  15.3  mm.) 
and  a  shorter  tragus  (7.5  as  against  9),  a  longer  thumb  (metacarp.  5 
instead  of  2.5;  ph.  7  without  claw,  8.5  with  claw,  instead  of  5),  and 
apparently  a  longer  tibia  (17  as  against  15.2).  As  some  of  these 
discrepancies  may  be  more  apparent  than  real,  due  to  the  measure- 
ments being  taken  in  the  one  case  from  an  alcoholic  specimen,  and  in 
the  other  from  a  skin,  it  seems  best  provisionally  to  refer  the  present 
specimen  to  cyclotis;  there  is  a  close  agreement  in  dentition,  size, 
color,  the  hairiness  of  the  interfemoral  membrane  and  feet,  etc.,  not- 
withstanding the  great  geographical  separation  of  the  two  localities, 
Hainan  and  the  Himalaya.  A  single  specimen  ("  9  imm. "),  however, 
has  been  recorded  by  Dobson  from  Ceylon. 

36.     Pipistrellus   portensis   sp.  nov. 

Type,  No.  26797,  ad.  tf ,  Porten,  Hainan,  July  4,  1904. 

Similar  in  the  form  of  the  ear  and  the  structure  of  the  incisors  and  premolars 
to  P.  tennis  Temminck,  from  "Sumatra,  Java,  and  Borneo,"  as  described  by 
Dobson  (Cat.  Chirop.,  1878,  226),  but  much  larger. 

Color  above  (adult,  type)  dark  reddish  brown,  the  short,  fine  fur  colored 
uniformly  to  the  base ;  underparts  rather  lighter  and  duller ;  membranes  black ; 
ears  small,  obtusely  pointed,  the  outer  margin  nearly  straight;  tragus  rather 
narrow,  of  nearly  even  width  almost  to  the  obtusely  rounded  summit,  with  a 
small  lobule  at  the  outer  base;  tail  pointed,  the  greater  part  of  the  last  vertebra 
exserted;  wings  from  the  ankles;  well-developed  post-calcareal  lobules. 

Head  and  body  (from  a  well-made  skin,  the  type),  42 ;  tail,  27 ;  forearm,  32 ; 
ear,  9 ;  tragus,  4;  tibia,  12;  foot,  7.  Forearm,  12  specimens,  32  (31-33).  Great- 
est length  of  skull,  12,  to  tip  of  incisors,  13;  greatest  width  of  braincase,  6.8; 
length  of  lower  jaw,  9  mm. 

The  species  is  dimorphic,  having  a  dark  reddish  brown  phase  and  a  nearly 
black  phase ;  rather  more  than  one-half  of  the  adults  and  about  one-third  of 
the  immature  specimens  are  in  the  brown  phase,  the  remainder  in  the  dark 
phase,  varying  from  deep  black  to  brownish  black. 

Represented  by  28  specimens,  of  which  n  are  adult  and  17  more  or 
less  immature.  The  series  of  immature  specimens,  in  which  the  phalan- 
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geal  epiphyses  are  still  free,  have  the  same  length  of  forearm  as  the 
adults — 32  (31-33,  with  one  very  young  one  at  29)  mm.  The  speci- 
mens were  collected  as  follows:  Porten,  21  specimens,  July  4;  Rinsui, 
5  specimens,  July  2;  Rintoi,  i  specimen,  July  2;  Manrun,  i  specimen, 
June  20. 

P.  portensis  is  nearest  P.  tennis,  and  is  therefore  quite  different  from 
P.  ridleyi  Thomas,  from  Selangore,  Malay  Peninsula,  which,  accord- 
ing to  the  description,  is  much  smaller  (forearm  28  instead  of  32  mm.), 
and  has  quite  different  ears  and  dentition.  In  the  latter  respects,  P. 
portensis  closely  resembles  P.  tenuis,  from  which  it  differs  in  larger 
size  (forearm  32  instead  of  26.7  mm.)  and  in  smaller  ears,  and  doubtless 
in  other  respects.  It  differs  from  P.  abramus,  as  described  by  Dobson, 
in  smaller  size,  darker  color,  and  in  having  the  inner  upper  incisor 
shorter  instead  of  longer  than  the  inner  cusp  of  the  outer  incisor. 

37.     Myotis  davidii  (Peters). 

One  specimen,  Rintoi,  July  2. 

This  specimen  agrees  very  closely  with  the  description  by  Peters 
and  Dobson  of  M.  davidii  (type  locality,  Pekin,  China),  differing  in 
being  larger  (forearm  34  instead  of  31.5  mm.),  and  in  the  color  of  the 
upperparts,  which  are  nearly  black  frosted  with  whitish  tips,  instead 
of  fur  "dark  with  light  brown  tips."  It  agrees  with  M.  davidri  in 
having  the  wing  membranes  from  the  feet  and  a  long  calcaneum,  in 
the  size  and  shape  of  the  ears,  and  in  the  small  size  and  internal  position 
of  the  second  premolar  in  both  jaws.  It  is  quite  probable  that  com- 
parison of  suitable  material  from  the  type  locality  and  from  Hainan 
would  show  that  the  Hainan  form  is  entitled  to  separation. 

38.     Myotis  abramus  (Temm.). 

Vesperugo  abramus  SWINHOE,  P.  Z.  S.,  1870,  p.  227. 

Swinhoe  says:  "I  only  procured  one  small  Bat  at  Hainan — the 
species  which  roosted  under  the  eaves  of  the  house  in  the  city  wherein 
I  was  quartered.  Dr.  Peters,  of  Berlin,  has  kindly  determined  the 
species.  It  is  a  common  House-bat  in  Nagasaki,  Japan. " 

On  this  basis  Myotis  abramus  is  here  included. 

39.     Macacus  rhesus  (Audebert). 

Macacus  erythrceus  SWINHOE,  P.  Z.  S.,  1870,  pp.  226,  615. 
One  specimen,  skin  and  skull,  adult  male,  Heuron,  Hainan,  May 
10,  1904. 
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Swinhoe  found  them  very  common  about  the  jungles  of  Nychow, 
southern  Hainan. 

40.     Semnopithecus  nemaeus  (Linn.). 

Semnopithecus  nemc^us  MEYER,  P.  Z.  S.,  1892,  .665  (in  litt.). 

Dr.  Meyer  (/.  c.)  has  reported  the  receipt  at  the  Dresden  Museum 
of  a  specimen  of  this  species  from  the  island  of  Hainan.  He  says: 
"Not  being  aware  that  Semnopithecus  nemceus  has  been  recorded 
from  the  island  of  Hainan,  but  only  from  Cochin  China,  I  beg  to 
state  that  the  Dresden  Museum  has  recently  received  a  male  specimen 
of  this  monkey  together  with  other  objects  from  there." 

This  is  the  only  evidence  I  have  for  the  inclusion  of  this  species  in 
the  present  list. 

41.     Hylobates  hainanus  Thomas. 

"Great  Black  Ape,  Du  HALDE,  Description  de  la  Chine,  1735,  230." 
Hylobates  pileatus  SWINHOE,  P.  Z.  S.,  1870,  224  (not  of  Gray). 
Hylobates  hainanus  THOMAS,  Ann.  and  Mag.  Nat.  Hist.  (6),  IX,  Feb.,  1892, 
146;  POCOCK,  P.  Z.  S.,  1905,  Vol.  II,  pt.  i,  pp.  169-180,  pi.  v. 

Du  Halde  (/.  c.)  reported,  in  1735,  the  existence  of  a  great  black 
ape  in  Hainan,  but  referred  to  it  as  rare,  and  gave  of  it  little  additional 
information.  Swinhoe,  in  1870,  referred  to  Du  H aide's  account,  and 
confirmed  the  occurrence  of  such  an  animal  in  the  island,  but  was  un- 
able to  secure  specimens,  and  was  unable  even  to  see  a  living  example, 
.although  the  species  was  well  known  to  the  natives  and  was  sometimes 
kept  by  them  in  confinement. 

In  1892,  Thomas  described  a  gibbon  from  Hainan,  presumed  to 
be  the  species  doubtfully  referred  by  Swinhoe  to  Hylobates  pileatus 
Gray,  the  description  being  based  on  a  specimen  presented  to  the 
British  Museum  by  Mr.  W.  T.  Lay,  "to  whom  it  was  brought  alive 
from  the  island,  and  in  whose  care  it  lived  for  about  four  years  in 
China."  The  animal  is  described  as  wholly  jet  black,  and  while  re- 
sembling Hylobates  hoolock,  differs  from  it,  and  from  all  other  known 
species,  "by  the  entire  absence  of  the  white  superciliary  streak." 

Pocock,  in  1905  (/.  c.) ,  published  some  interesting  observations  on 
a  female  specimen  then  living  in  the  Gardens  of  the  London  Zoological 
Society,  procured  in  the  island  of  Hainan,  on  July  n,  1897. 
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Hainan,  which  he  was  unable  to  distinguish  from  "the  description 
and  figures  of  the  continental  animal,  S.  nemczus." 

1905.  POCOCK,  R.  I.  Observations  upon  a  female  Hainan  Gibbon  (Hylobates 
hainanus.*),  now  living  in  the  Society's  Gardens.  Proc.  Zool.  Soc.  Lon- 
don, 1905,  Vol.  II,  pt.  i,  Oct.,  1905,  pp.  169-180.  pi.  v. 

Observations  on  age  at  maturity,  menstruation,  determination 
of  sex,  change  of  color,  description  of  the  nomenclature,  species,  etc. 

1869.  SWINHOE,  ROBERT.     On  the  Cervine  Animals  of  the  Island  of  Hainan 

(China).     Proc.  Zool.  Soc.  London,  1869,  pp.  652-660. 

Three  species:  Cervulus  vaginalis,  Panolia  eldi,  and  another  closely 
allied  to  Cervus  aristotelis.  There  are  remarks  on  other  unidentified 
species,  not  seen  by  the  author. 

1870.  SWINHOE,   ROBERT.     On  the  Mammals  of  Hainan.     Proc.   Zool.   Soc. 

London,  1870,  pp.  224-239,  pi.  xviii. 

An  annotated  list  of  2 1  species,  "actually  seen  or  procured  in  whole 
or  in  part"  by  the  author,  with  notes  on  others,  domestic  and  wild, 
taken  from  the  '  Hainan  Gazetteer.'  Lepus  hainanus,  sp.  nov. 
1892.  THOMAS,  OLDFIELD.  Note  on  the  Gibbon  of  the  Island  of  Hainan 
(Hylobates  hainanus,  sp.  n.).  Ann.  and  Mag.  Nat.  Hist.  (6),  IX. 
Feb.,  1892,  pp.  145,  146. 

ADDENDUM. 

Since  the  foregoing  was  put  into  page  form  I  have  received,  through 
the  kindness  of  Professor  William  Morton  Wheeler  of  this  Museum,  a 
letter  from  Mr.  Alan  Owston  of  Yokohama,  from  whom  the  collection 
was  purchased,  enclosing  a  ske*tch-map  of  the  island  of  Hainan  on 
which  are  indicated  the  localities  at  which  the  collection  was  made, 
with  other  important  information.  I  find  that,  as* I  had  suspected 
(see  antea,  p.  465),  Porten  and  Pouten  are  different  names  for  the 
same  locality;  the  same  is  also  true  of  Rinsui  and  Rintoi,  of  Liudon 
and  Riudon,  and  of  Manrin  and  Manrun,  these  alternative  names 
being  transliterated  from  different  Chinese  dialects. 

The  principal  localities  are  situated  as  follows:  Cheteriang  is  in 
the  mountains  near  the  southern  border  of  the  island ;  Porten  is  near 
Cheteriang,  but  a  little  to  the  southward  and  at  a  lower  elevation; 
Rinsui  (or  Lingsui)  is  on  the  southeast  coast,  a  few  miles  inland; 
Manrin  is  also  on  the  southeast  coast,  to  the  northeast  of  Rinsui ; 
Youboi  is  near  the  coast,  between  Rinsui  and  Manrin ;  Mount  Wuchi  (or 
Uteriang)  is  in  the  south-central  part  of  the  island;  Lei-Mui-Mon  is 
in  the  mountains  a  little  north  of  the  center  of  the  island ;  Liudon  (or 
Riudon)  is  in  the  lower  country  northeast  of  Lei-Mui-Mon;  Utoshi 
(or  Wutoshi)  and  Taipin  (or  Taipinshi)  are  between  and  to  the  south- 
ward of  Lei-Mui-Mon  and  Liudon;  Hoi-how  is  on  the  northern  coast, 
to  the  eastward  of  the  middle  of  the  island. 
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Figs.  1-3,  Manis  pusilla,  sp.  nov.  \      Figs.  4  and  5,  Sciurus  vulgaris  L.  \  Figs.  6  and  7,   Tamiops 
macclellandi  hainanus,  gen.  et  subsp.  nov.  f 
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I.    INTRODUCTION. 

No  indigenous  mammal  of  our  fauna  has  occupied  a  more  important 
place  in  commercial  history  than  the  Right  Whale  of  the  North  Atlantic, 

nor  is  there  any  other  whose  history  extends  so  far  into  the  past.  Its 
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economic  products  —  oil  and  whalebone  —  added  greatly  for  many  centuries 
to  the  comfort  and  welfare  of  the  civilized  world.  Its  pursuit  served  as  a 
training  school  for  seamen,  since  its  capture  required  skill,  courage,  and 
endurance,  and  entailed  much  hardship  and  personal  risk.  Its  history  is- 
thus  interwoven  with  the  seafaring  annals  of  the  maritime  nations  of  Europe 
from  the  tenth  to  the  end  of  the  seventeenth  century,  and  with  those  of  this 
country  from  the  earliest  settlement  of  the  Atlantic  coast  to  near  the  close 
of  the  eighteenth  century,  when  incessant  pursuit  had  accomplished  its 
commercial  extinction.  It  was  not,  however,  till  nearly  a  hundred  years 
later  that  specimens  of  the  animal  were  available  to  naturalists  for  exami- 
nation, and  it  received  proper  recognition  in  modern  zoology.  From  the 
standpoint  of  to-day  it  is  possible  to  trace  its  history  for  nearly  a  thousand 
years,  but  exact  knowledge  of  its  distinctive  characteristics  and  relationships- 
is  of  recent  date. 

The  literature  relating  to  its  history  is  exceptionally  voluminous,  but 
prior  to  1860  is  mostly  of  a  commercial  and  more  or  less  statistical  character; 
there  are,  however,  from  the  earliest  times,  references  to  its  habits,  external 
characters,  and  places  of  occurrence,  and  its  gradual  extirpation  as  a  species- 
of  economic  importance  is  easily  traced.  Its  zoological  status  was  first 
announced  by  the  Danish  naturalist  Eschricht  in  1860,  from  examination 
of  a  specimen  captured  at  San  Sebastian,  Spain,  but  the  death  of  this  author 
soon  after  prevented  his  making  known  the  details  of  its  structure,  which 
were  first  briefly  indicated  by  Cope,  in  1865,  from  a  specimen  taken  in 
Delaware  Bay.  From  these  dates  began  its  modern  technical  history,  the 
bibliography  of  which  numbers  scores  of  titles.  In  the  following  pages  an 
attempt  is  made  to  summarize  this  voluminous  literature,  relating  to  an 
almost  extinct  member  of  our  New  York  fauna. 

The  North  Atlantic  Right  Whale  is  at  present  represented  in  the  museums- 
of  Europe  by  only  three  skeletons,  all  taken  in  European  waters,  and  all 
representing  more  or  less  immature  individuals.  In  this  country  it  is  repre- 
sented by  skeletons  in  several  of  the  principal  museums,  all  taken  during  the 
last  fifty  years,  at  various  points  on  the  Atlantic  coast  of  the  United  States, 
from  Cape  Cod  to  Charleston.  The  mounted  specimen  in  this  Museum 
was  one  of  the  first  to  be  installed  for  exhibition,  and  the  first  to  be  figured 
and  described  in  detail.1  Last  year  the  Museum  collection  was  further 
enriched  by  two  others  captured  on  the  southern  coast  of  Long  Island.2 

The  early  history  of  the  North  Atlantic  Right  Whale,  at  least  in  outline, 
is  an  oft-told  tale.  It  was  first  disentangled  from  that  of  other  species  by 

i  By  the  late  Dr.  J.  B.  Holder,  then  Curator  of  Zoology,  in  the  first  volume  of  the  Museum 
•Bulletin,'  in  1883. 

2  Since  the  above  was  written  the  younger  of  these  two  specimens  has  been  sent  to  the 
University  Museum  of  Zoology,  Cambridge,  England,  in  exchange  for  other  material. 
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Eschrioht  in  1S61  (as  noted  beyond),  in  a  memoir  that  is  a  classic  in 
cetological  literature.  Since  this  date  many  important  details  have  been 
added  by  other  writers,  in  various  languages,  especially  in  relation  to  the 
early  Basque  whale-fishery  carried  on  for  centuries  along  the  western  coast  of 
Europe,  based  on  this  species.  There  are  also  many  recent  records  of  its 
capture  or  occurrence  in  both  European  and  American  waters,  indicating 
that  it  is  again  slowly  on  the  increase  in  some  of  its  old-time  haunts.  There 
is,  however,  no  connected  and  adequate  summary,  comprising  its  technical 
as  well  as  non-technical  history,  at  present  extant,  but  numberless  references, 
partial  histories,  and  original  contributions  of  widely  varying  importance. 
Most  of  these  are  cited  passim  in  the  following  pages,  with  more  or  less 
descriptive  or  critical  comment. 

The  North  Atlantic  Right  Whale  is  now  well  known  in  comparison  with 
its  congeners  of  other  oceanic  areas.  Its  North  Pacific  representative, 
which  has  figured  in  literature  for  a  century,  and  has  been  pursued  by 
American  and  other  whalemen  for  three  fourths  of  a  century,  is  still  zoolog- 
ically almost  unknown;  it  is  represented  in  museums  by  only  a  few  blades 
of  whalebone,  and  its  general  history  rests  mainly  upon  Scammon's  account1 
of  it  and  his  figures  of  its  external  form.  The  most  that  can  be  said  of  it  is 
that  it  apparently  differs  widely  not  only  from  the  Arctic,  Bowhead,  or 
Greenland  Whale,  but  from  the  right  whales  of  the  North  Atlantic  and 
southern  seas.  The  right  whales  of  the  southern  hemisphere  are  entirely 
unrepresented  in  the  museums  of  this  country,  and,  with  the  exception  of 
one  of  the  species  (Eubalcena  australis),  are  also  almost  wanting  in  European 
museums.  There  is,  furthermore,  not  a  skeleton,  and  only  one  or  two 
more  or  less  imperfect  skulls,  of  the  common  Greenland  Whale  in  the 
museums  of  America,  which  has  been  pursued  for  its  commercial  products 
by  American  whalemen  for  centuries.  During  the  last  few  years  this  Mu- 
seum, largely  through  the  liberality  of  Mr.  George  S.  Bowdoin  of  New  York 
City,  has  made  a  good  beginning  toward  securing  a  collection  of  skeletons 
and  other  material  to  illustrate  this  great  order  of  marine  mammals;  and 
in  view  of  the  urgent  need  of  prosecuting  this  work  with  vigor,  it  is  hoped 
that  the  means  will  be  forthcoming  for  greatly  increasing  the  world's  knowl- 
edge of  these  little  known  animals. 

PERSONAL  NOTE. —  Nearly  thirty  years  ago  —  1880-1882  —  the  present  writer 
undertook  the  preparation  of  a  work  on  the  Cetacea  and  Sirenia  of  North  America, 
to  be  published  as  a  volume  of  the  quarto  Reports  of  the  United  States  Geological 
and  Geographical  Survey  of  the  Territories,  then  under  the  direction  of  the  late  Dr. 
F.  V.  Hayden.  As  a  preliminary  step  in  this  work,  the  compilation  of  an  annotated 

1  C.  M.  Scammon.  The  Marine  Mammals  of  the  North-western  Coast  of  North  America, 
described  and  figured.  4to,  San  Francisco,  1874. 
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bibliography  of  the  Cetacea  and  Sirenia  was  undertaken,  to  cover  the  period  from 
Albertus  Magnus  to  the  end  of  the  year  1880.  The  first  third,  extending  from  1495 
to  the  end  of  the  year  1840,  and  comprising  about  one  thousand  titles,  was  pub- 
lished in  1882  *;  the  rest  (more  than  two  thousand  titles,  comprising  the  most  impor- 
tant part  from  the  systematic  standpoint)  remains  still  in  manuscript.  The  prepara- 
tion of  the  text  of  the  monograph  (on  the  same  general  plan  as  the  author's  previously 
published  volume  on  the  Pinnipedia  2)  was  well  advanced,  several  species  of  the 
Baleen  or  Whalebone  Whales  being  practically  completed.  Twelve  quarto  plates, 
relating  to  the  osteology  of  the  Baleen  Whales,  had  been  lithographed  from  drawings 
carefully  made  under  the  author's  supervision  by  Mr.  James  Henry  Blake  of  Cam- 
bridge, Mass.  At  this  point  the  work  was  suddenly  interrupted  by  the  author's 
serious  illness,  resulting  in  a  prolonged  period  of  invalidism.  During  this  interval 
the  "Hayden  Survey"  ceased  to  exist,  and  the  reorganized  Geological  Survey,  made 
no  provision  for  the  completion  of  the  unfinished  zoological  work  begun  under  the 
Hayden  Survey.  Later  other  interests  engaged  the  author's  attention,  and  noth- 
ing further  was  done  on  the  proposed  monograph  of  the  Cetacea  and  Sirenia.  v 

In  the  meantime  several  important  contributions  3  have  been  made  to  the  history 
of  the  North  American  Cetacea,  relating  especially  to  the  field  covered  by  the  nearly 
completed  portions  of  my  monograph  as  left  in  1882.  Yet  my  work  of  1882  has  been 
only  in  part  duplicated. 

The  recent  acquisition  by  this  Museum  of  considerable  cetological  material  has 
led  me  to  examine  this  long-stored  manuscript  and  its  illustrations,  and  the  present 
article  is  primarily  based  thereon,  with  such  revision  and  additions  as  the  lapse  of 
more  than  a  quarter  of  a  century  has  rendered  necessary.  It  is  published  in  the 
present  connection  with  the  approval  of  the  Secretary  of  the  United  States  De- 
partment of  the  Interior,  under  the  auspices  of  which  it  was  originally  undertaken. 


II.    HISTORICAL. 

Although  the  earliest  references  to  the  North  Atlantic  Right  Whale 
are  somewhat  vague,  its  history  can  unquestionably  be  traced  back  to  the 
ninth  and  tenth  centuries,  at  which  period  it  is  known  to  have  been  the 
basis  of  whale-fisheries  prosecuted  by  the  Basques  and  Norwegians.  Ac- 
cording to  Markham's  researches,4  the  Basque  whale-fishery  "was  a  well 
established  trade  in  the  twelfth  century;  so  that,"  he  concludes,  "it  probably 
existed  at  least  two  centuries  earlier."  He  found  that  -as  early  as  1150 
whalebone  was  one  of  the  articles  of  merchandise  subject  to  warehouse 
duties  at  San  Sebastian;  and  that  in  1203,'  1204,  and  1237,  the  same  regu- 

1  Preliminary  List  of  Works  and  Papers  relating  to  the  Mammalian  Orders  Cete  and  Sirenia. 
By  Joel  Asaph  Allen.     Bull.  U.  S.  Geol.  and  Geogr.  Survey  of  the  Territories  (Hayden),  Vol. 
Vl,  No.  3,  pp.  399-562.     Published  August  30,  1882.      1013  titles,  1495-1840. 

2  History  of  North  American  Pinnipeds,  a  Monograph  of  the  Walruses,  Sea- Lions,  Sea-Bears, 
and  Seals  of  North  America.    U.  S.  Geol.  and  Geogr.  Survey  of  the  Territories  (Hayden).    Misc. 
Publ.  No.  12,  1880,  8vo,  pp.  xvi  +  785. 

3  Especially  Dr.  J.  B.  Holder's  paper  on  the  Right  Whale  of  the  North  Atlantic,  published 
in  the  first  volume  of  this  'Bulletin,'  and  Frederick  W.  True's  the  'Whalebone  Whales  of  the 
Western  North  Atlantic,'  published  in  1904. 

4  On  the  Whale-Fishery  of  the  Basque  Provinces  of  Spain.     By  Clements  R.  Markham. 
Proc.  Zool.  Soc.  London,  1881,  pp.  969-976. 
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lations  were  imposed  in  other  cities  of  the  Basque  Provinces.  It  is  further 
recorded,  lie  tells  us,  that  "in  accordance  with  custom,"  the  "King  should 
have  a  slice  of  each  whale"  taken,  etc.,  which  he  regards  as  a  further  indi- 
cation of  the  antiquity  of  the  fishery.  He  also  cites  documents  in  which  is 
recorded  a  list  of  the  whales  killed  by  the  boats  of  the  single  port  of  Lequeitio 
from  1517  to  1661,  and  also  similar  records  kept  at  other  ports,  which  indi- 
cate that  the  whales  were  already  declining  in  numbers  off  the  Basque 
coast.  He  says:  "It  is  clear  that  the  whales,  close  along  the  coast,  became 
very  scarce  in  the  middle  of  the  seventeenth  century,  when  entries  at  Leque- 
itio cease,  and  the  Basque  sailors  then  began  to  seek  the  means  of  exercising 
their  special  craft  by  making  long  voyages,  even  to  the  Arctic  regions.  Such 
voyages  were  occasionally  made  at  a  still  earlier  period.  It  is  stated  by 
Madoz  that  a  pilot  of  Zarauz  named  Martin  de  Echeveste  was  the  first 
Spaniard  who  visited  the  banks  of  Newfoundland,  and  that,  according  to  a 
memoir  written  by  his  son,  he  made  28  voyages  from  1545  to  1595,  the  year 
of  his  death."  *  " 


EARLY    RECOGNIZED   BY   WHALEMEN    AS   DISTINCT   FROM   THE    GREEN- 
LAND WHALE. 

At  about  this  time  (1596)  the  Arctic,  Bowhead,  or  Greenland  Whale, 
first  became  known  to  Europeans,  and  soon,  on  account  of  its  easier  capture, 
greater  yield  of  oil  and  whalebone,  and  especially  its  greater  abundance, 
this  species  became  the  chief  basis  of  the  Northern  Whale-fishery,  prose- 
cuted with  so  much  industry  for  the  next  three  centuries.  In  consequence 
of  its  discovery  we  obtain  our  first  definite  information  respecting  the  dis- 
tinctive characters  of  the  Right  Whale  of  temperate  waters,  after  it  had 
practically  reached  commercial  extinction.  Previous  records  fail  to  give 
any  satisfactory  clue  to  its  distinguishing  features,  and  it  is  only  through 
these  early  comparisons  of  the  two  species  that  we  first  become  aware  of 
their  differences;  it  was  two  centuries  and  a  half  later  before  they  were 
properly  set  forth  through  the  study  of  actual  specimens  by  competent 
naturalists.  That  the  two  species  were  recognized  by  the  whalemen  of  the 
early  part  of  the  seventeenth  century  as  two  distinct  kinds  of  whale  is  evident 
from  the  earliest  comparative  references  to  them,  as  shown  by  the  following 
transcripts,  which  possess  exceptional  historic  as  well  as  scientific  interest. 

We  first  meet  with  tangible  evidence  of  the  recognition  of  whalebone 
whales  in  the  "Commission  for  Thomas  Edge,.  .  .  .appointed  to  go  as. ... 
Factor  in  the  Ship  called  the  Mary  Margaret, .  .  .  for  the  killing  of  Whale 

i  Markham,  I.  c.,  pp.  972,  973. 
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and  Morses  upon  the  coast  of  Greenland  [i.  e.,  Spitzbergen],  or  any  other 
place  in  the  North  Ocean/'  issued  by  the  Muscovie  Company  of  London 
March  31,  1611.  These  instructions  about  whales  are  believed  to  have 
been  based  on  information  derived  from  Biscay  whalers.  "The  first  sort 
of  Whales"  is  the  Greenland  Whale,  here  briefly  described  under  the  name 
"Bearded  Whale."  "The  second  sort  of  WThale,"  say  these  instructions, 
"is  called  Sarda,  of  the  same  colour  and  fashion  as  the  former,  but  some- 
what lesse,  and  the  finnes  not  above  one  fathom  long,  and  yieldeth  in  Oyle, 
according  to  his  bignesse,  sometimes  eightie,  sometimes  a  hundred  Hogs- 
heads." The  "Bearded  Whale"  is  said  in  the  same  connection  to  yield 
"betweene  one  hundred  and  one  hundred  and  tw-entie  Hogsheads  of  Oyle."  1 

In  Edge's  account  of  his  "ten  seuerall  Voyages"  (1611-1622),  he  gives 
"The  Description  of  the  seuerall  sorts  of  Whales,  wdth  the  manner  of  killing 
them,"  in  which  this  same  "second  sort  of  Whale"  is  thus  described:  "The 
second  sorte  of  W7hale  is  called  Sarda,  of  the  same  colour  as  the  former  [the 
Greenland  or  "Bearded"  Whale,  here  called  "Grand-bay  Whale,"  "from 
Grand-bay  in  Newfoundland,  as  hauirig  there  beene  first  killed"],  but 
somewhat  lesser,  and  the  Finnes  [baleen]  likewise  lesser,  and  yields  in  Oyle 
according  to  his  bignesse,  sometimes  seuentie  hogsheads,  or  eightie  hogs- 
heads. This  Whale  hath  naturally  growing  upon  his  backe,  wrhite  things 
like  vnto  Barnacles."2  The  "Grand-bay  WThale"  is  here  said  to  yield 
"about  one  hundred  hogsheads  of  Oyle,  and  some  fiue  hundred  Finnes." 
The  "Sarda"  is  characterized  as  being  smaller,  with  shorter  baleen,  and  as 
yielding  much  less  oil  than  the  Greenland  W'hale,  and  as  having  "white 
things"  growing  on  its  back,  the  last,  as  will  appear  later,  a  distinction  of 
much  importance. 

Martens,  writing  some  fifty-two  years  later,  briefly  alludes  to  this  species 
in  the  same  comparative  way.  He  says  (I  here  quote  an  early  English 
translation):  "The  Whales  of  the  North  Cape  (they  are  so  called,  because 
they  are  caught  between  Spitzbergen  and  Norway)  being  not  so  big,  there- 
fore do  not  yield  so  much  Fat  as  those  of  Spitsbergen,  for  those  of  the  North 
Cape  you  shall  not  fill  above  ten,  twenty,  or  thirty  Cardels  of  Fat;  the 
middling  sort  of  those  of  Spitzbergen  yield  commonly  seventy,  eighty  or 
ninety,  and  they  are  about  fifty  or  sixty  foot  long."  3 

Zorgdrager  devotes  a  chapter  4  to  the  Nordkaper,  besides  making  passing 
allusions  to  it  elsewhere.  He  gives  us  little  information,  however,  about  its 


1  Purchas,  his  Pilgrims,  III,  1625,  p.  710. 

2  Purchas,  his  Pilgrims,  III,  1625,  p.  471. 

3  An  Account  of  several  Late  Voyages  and  Discoveries.     London,  1 711,  [pt.  ii,]  p.  151 .     For 
the  original  see  Martens's  Spitzbergische  oder  Groenlandische  Reise-Beschreibung,  gethan  im 
Jahr  1671.     Hamburg,  1675,  p.  106. 

4  Bloeyende  Opkomst  der  Aloude  en  Hedendaagsche  Groenlandsche  Visschery.     Amster- 
dam, 1720,  pp.  91-98. 
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distinctive  characters,  although  recognizing  it  as  a  distinct  species  from  the 
"Eilandsche  Vissch"  or  Greenland  Whale.  He  speaks  of  it  as  a  southern 
whale,  rarely* or  never  appearing  within  the  range  of  the  Greenland  Whale. 
He  quotes  several  statements  from  Martens,  and  among  others  this :  that  in 
the  stomach  of  a  small  whale  called  "  Noordkaper,"  taken  near  Hetland, 
was  found  a  barrel  of  herrings.1  In  substance  his  account  of  its  size  and 
yield  of  oil  is  not  different  from  those  given  by  Edge  and  Martens.  On 
the  hearsay  statement  that  it  feeds  upon  fish  he  ventures  the  opinion  that  the 
reason  it  frequents  the  coasts  of  Iceland  and  Norway  is  on  account  of  the 
-abundance  there  of  the  small  fish  that  form  its  prey. 

Egede,  in  his  'Description  of  Greenland'  (originally  published  in  Danish 
in  1741),  adds  little  that  is  new  to  its  history.  His  account  is  in  substance 
Martens's  and  Zorgdrager's  combined,  and  probably  reflects  the  knowledge 
of  the  species  then  current  among  whalemen.  He  says  these  whales  are 
"called  North  Capers,  from  their  place  of  abode,  which  is  about  the  North 
Cape  of  Norway,  though  they  also  frequent  the  coasts  of  Iceland,  Greenland, 
and  sundry  other  seas,  going  in  search  of  their  prey,  which  is  herring  and 
other  small  fish,  that  resort  in  abundance  to  those  coasts.  It  has  been 
observed  that  some  of  these  North  Cape  whales  have  had  more  than  a  tun  of 
herrings  in  their  belly.2  This  kind  of  whales  has  this  in  common  with  the 
former  called  fin-whale  [which  he  has  just  described],  in  that  it  is  very 
swift  and  quick  in  its  motion  and  keeps  off  from  the  shore  in  the  main  sea, 
as  fearing  to  become  a  prey  to  its  enemies,  if  it  should  venture  too  near  the 
shore.  His  fat  is  tougher  and  harder  than  that  of  the  Great-bay  Whale; 
neither  are  his  barders  or  bones  so  long  and  valuable,  for  which  reason  he 
is  neglected."  3 

Anderson,  in  his  'Nachrichten  von  Island,'  published  in  1747,  adds  also 
little  to  the  history  of  the  Nordkaper  beyond  a  grotesque  account  of  the  way 
the  Icelanders  capture  it,  which  Harrebow  pronounced  purely  a  fabrication. 

In  regard  to  the  "Sletbag"  of  the  Icelanders,  Eschricht  and  Reinhardt 
believe  that  they  are  able  to  trace  its  history  back  to  the  "celebrated  'Konge- 
speil'  (Mirror  of  Royalty)  of  the  12th  century,"  and  quote  from  it  passages 
which  seem  to  refer  to  it,  as  well  as  others  from  later  Icelandic  writings. 
In  commenting  on  the  information  derived  from  these  sources  they  say 
"We  learn.  .  .  .that  this  'Sletbag'  of  the  old  Icelanders  was  really  a  whale- 
bone whale  (and  therefore  as  a  wrhalebone  whale  with  a  finless  back,  a 

1  This  statement  is  of  special  interest  as  being  the  origin  of  the  report,  repeated  by  scores 
of  subsequent  writers,  including  the  early  sy.sematists,  that  the  Nordkaper  is  a  fish-eating 
species.  Martens,  however,  gave  the  information  at  second-hand,  as  his  words,  here  following, 
distinctly  show:  "Ich  habe  von  andern  vernommen.  dass  bey  Heitland  ein  kleiner  Wallfisch 
gefangen,  ins  gemein  Nord-Kaper  genandt,  der  hat  inehr  als  ein  Tonne  Bering  bey  sich  gehabt." 
—  Spitsbergeisch  eoder  Groenlandische  Reise-Beschreibung,  p.  107. 

1  He  evidently  here  alludes  to  Martens's  report  about  the  Heitland  whale  already  quoted 

3  Description  of  Greenland,  2d  London  ed.,  1818,  p.  73. 
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right-  whale),  but  we  learn  also,  on  the  unequivocal  authority  of  contempo- 
rary persons,  on  the  one  hand,  that  this  was  the  whale  at  that  time  most 
commonly  caught  near  the  coast  of  Iceland,  especially  by  French  and 
Spanish  whalers,  who  in  the  seventeenth  century  and  still  long  afterwards 
every  summer  used  to  carry  on  a  lucrative  whale-fishery  in  the  Icelandic 
sea,  and  on  the  other  hand,  that  this  'Sletbag'  was  an  animal  very  different 
from  the  North  or  Greenland  whale."  They  later  quote  from  an  Icelandic 
manuscript  supposed  to  have  been  written  about  the  middle  of  the  eight- 
eenth century  a  passage  about  the  Sletbag,  and  finally  summarize  the 
matter  as  follows:  "At  all  events,  so  much  seems  finally  proved  by  these 
statements  of  ancient  and  more  modern  dates,  that  the  Icelanders  have  at 
all  times  agreed  in  regarding  the  'Sletbag'  as  an  animal  quite  different 
from  the  North  whale,  or  the  Greenland  whale,  being,  in  fact,  a  right-whale 
of  inferior  size,  and  with  much  shorter  whalebone;  and,  at  the  same  time, 
it  is  proved  beyond  all  possibility  of  doubt,  that  this  'Sletbag'  of  the  Ice- 
landers was  the  very  one  that  was  hunted  by  the  Basques  in  the  summer, 
in  the  sea  near  Iceland,  during  the  long  period  of  at  least  two  centuries."  1 

Respecting  the  occurrence  of  the  Sarda  or  North-caper  about  New- 
foundland and  southward,  the  annals  of  the  New  England  whale-fishery 
afford  items  of  information  of  special  interest.  In  Paul  Dudley's  well- 
known  account  of  the  New  England  Whales  and  Whale-fishery,  written 
doubtless  as  early  as  1724  and  published  in  1726,2  we  have  a  rather  detailed 
account  of  what  he  calls  "The  Right  Whale,"  which  runs  as  follows:  "But 
here  I  would  have  it  noted,  that  the  following  Account  respects  only  such 
Whales,  as  are  found  on  the  Coast  of  New  England. 

"And  of  these  there  are  divers  Sorts  or  Kinds.  As  first,  The  Right,  or 
Whalebone  Whale  is  a  large  Fish,  measuring  sixty  or  seventy  Feet  in  Length, 
and  very  bulky,  having  no  Scales,  but  a  soft  fine  smooth  Skin,  no  Fins,  but 
only  one  on  each  Side,  from  five  to  eight  Feet  long,  which  they  are  not  ob- 
served to  use,  but  only  in  turning  themselves,  unless  while  young,  and 
carried  by  the  Dam  on  the  Flukes  of  their  Tails;  when  with  those  Fins  they 
clasp  about  her  Small,  and  so  hold  themselves  on.  This  Fish,  when  first 
brought  forth,  is  about  twenty  Feet  long,  and  of  little  Worth,  but  then  the 
Dam  is  very  fat.  At  a  year  old,  when  they  are  called  Short-heads,  they  are 
very  fat,  and  yield  to  fifty  Barrels  of  Oil,  but  by  that  Time  the  Dam  is  very 
poor,  and  term'd  a  Dry-skin,  and  won't  yield  more  than  thirty  Barrels  of  Oil 
tho'  of  large  Bulk.  At  two  Years  old,  they  are  called  Stunts,  being  stunted 
after  weaning,  and  will  then  yield  generally  from  twenty  four  to  twenty  eight 
Barrels.  After  this,  they  are  term'd  Scull-fish,  their  Age  not  being  known, 


1  Memoirs  on  Recent  Cetacea,  pp.  32-33. 

2  Phil.  Trans.,  XXXIII,  1724-1725  (1726), 


pp.  256-269. 
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but  only  guess' d  at  by  the  Length  of  the  Bone  in  their  Mouths.  The  Whale- 
bone, so  called,  grows  in  the  upper  Jaw  on  each  Side,  and  is  sometimes  six 
or  seven  Feet  in  Length.  A  good  large  Whale  has  yielded  a  thousand  Weight 
of  Bone.  'Tis  thought  by  some,  that  the  hairy  Part  of  the  Whale-bone, 
and  which  is  next  to  the  Tongue,  serves  in  the  Nature  of  a  Strainer  of  their 
Food ....  The  Entrails  of  this  Whale  are  made  and  situated  much  like  those 
of  an  Ox,  and  their  Scalps  are  sometimes  found  covered  with  Thousands 
of  Sea-lice.  One  of  these  Whales  has  yielded  one  hundred  and  thirty 
Barrels  of  Oil,  and  near  twenty  out  of  the  Tongue"  (7.  c.,  pp.  256,  257). 

William  Douglas,  in  his  'Summary,  Historical  and  Political,.  .  .  .of  the 
British  Settlements  in  North  America'  (London,  1760),  gives  an  account 
of  the  New  England  Whale-fishery,  in  the  course  of  which  he  says:  ".  .  .  . 
The  New-England  true  whale  is  the  same  with  the  European  North-cape 
whales,  are  not  easily  killed,  being  agile  and  very  wild;  the  Dutch  do  not 
fish  them.  .  .  .Upon  the  coast  of  New  England,  whales  go  northward  from 
the  middle  of  March  to  the  middle  of  May"  (op.  cit.,  pp.  297,  298).  In 
another  connection  he  again  refers  to  the  subject,  incidentally  comparing 
the  New  England  ''true"  Whale  with  the  northern  or  Greenland  WThale, 
but  evidently  not  distinguishing  them  as  two  species;  yet  his  comparison 
serves,  taken  in  connection  with  the  passages  above-quoted,  to  throw  into 
relief  the  differences  between  the  two.  It  also  shows  that  a  little  allowance 
for  exaggeration  is  to  be  made  in  reference  to  the  length  given  for  the  "bone" 
of  the  New  England  "true"  Whale.  He  says :  "The  New  England  whalers 
distinguish  ten  or  twelve  different  species  of  the  whale-kind;  the  most 
beneficial  is  the  black  whale,  whale-bone  whale,  or  true  whale,  as  they  call  it; 
in  Davis' s-straits,  in  N.  lat.  70  D.  and  upwards  they  are  very  large;  some 
yield  150  puncheons,  being  400  or  500  barrels  of  oil,  and  bone  of  eighteen 
feet  and  upwards;  they  are  a  heavy  loggy  fish,  and  so  do  not  fight,  as  the 
New-England  whalers  express  it;  they  are  easily  struck  and  fastened,  but 
not  above  one  third  of  them  are  recovered;  by  sinking  and  bewildering 
themselves  under  the  ice,  two  thirds  of  them  are  lost  irrecoverably;  the 
whale-bone  whales  killed  upon  the  coast  of  New  England,  Terra  de  Labra- 
dore,  and  entrance  of  Davis-straits,  are  smaller;  do  yield  not  exceeding  120 
to  130  barrels  of  oil,  and  of  nine  feet  bone  140  Ib.  wt.  they  are  wilder  more 
agile  and  do  fight"  (op.  cit.,  p.  56). 

Hector  St.  John's  'Letters  from  an  American  Farmer'  (London,  1782), 
contain  an  account  of  the  Nantucket  whale-fishery,  in  which  he  gives,  "the 
names  and  the  principal  characteristics  of  the  various  species  of  whales 
known  to  these  people."  He  says  "the  river  St.  Lawrence  whale"  is  the 
only  one  with  which  he  was  well  acquainted,  which  he  describes  as  "seventy- 
five  feet  long,  sixteen  deep,  twelve  in  the  length  of  its  bone,  which  commonly 
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weighs  3000  Ib.  twenty  in  the  breadth  of  their  tails  and  produces  180  barrels 
of  oil."  He  afterwards,  in  his  enumeration  of  the  species,  includes  "The 
right  whale,  or  seven  feet  bone,  common  on  the  coasts  of  this  country,  about 
sixty  feet  long"  (op.  cit.,  pp.  167,  169). 

It  thus  appears  that  the  Right  Whale  of  the  eastern  coast  of  the  United 
States  was  regarded  by  whalers  as  not  only  distinct  specifically  from  the 
Greenland  Whale,  but  also  as  identical  with  the  whale  of  the  North  Cape. 
It  seems,  indeed,  to  have  been  generally  known  among  New  England 
whalers,  down  to  the  last  part  of  the  nineteenth  century,  as  the  "North- 
caper,"  as  I  have  learned  from  Provincetown  whalers  formerly  engaged  in 
the  pursuit  of  whales  in  the  Gulf  of  St.  Lawrence.  Their  "  North- caper  " 
(also  called  "Black  Whale")  was  not  only  smaller,  yielding  less  oil  and 
much  shorter  bone,  but  had  a  "bonnet"  infested  with  parasitic  cirripeds, 
and  was  migratory,  passing  north  in  spring  and  south  in  autumn. 

Eschricht  and  Reinhardt,1  in  speaking  of  the  species  now  under  con- 
sideration, present  the  following  summary  of  the  results  of  their  investi- 
gation of  its  early  history:  "Much  as  we  could  wish,  on  reviewing  the 
above-mentioned  statements  derived  from  very  different  authors,  that  the 
historical  evidence  about  the  whale  mentioned  by  the  name  of  'Sletbag/ 
'Sarde/  or  'Nordkaper/  had  contained  a  more  complete  description  of  it, 
yet  it  must  be  admitted  that  they  are  sufficient  to  prove  our  former  asser- 
tion, that  the  ancient  Icelanders  as  well  as  the  whalers  of  different  nations 
really  used  to  distinguish  between  this  whale  and  the  Greenland  whale, 
and  that  this  distinction  was  in  all  respects  well  founded.  As  certain 
characteristics  of  the  'Sletbag/  we  are  already  enabled  to  point  out  the 
following  : 

"1.  That  it  was  much  more  active  than  the  Greenland  w^hale,  much 
quicker,  and  more  violent  in  its  movements,  and  accordingly  both  more 
difficult  and  more  dangerous  to  catch. 

"2.  That  it  was  smaller  (it  being,  however,  impossible  to  give  an  exact 
statement  of  its  length),  and  had  much  less  blubber. 

"3.  That  its  head  was  shorter,  and  that  its  whale-bone  was,  compara- 
tively speaking,  much  thicker,  but  scarcely  more  than  half  as  long  as  that 
of  the  Greenland  whale,  being  however  still  much  longer  than  that  of  even 
the  very  largest  fin-whale,  although  the  'Sletbag'  itself  probably  scarcely 
attained  to  half  the  length  of  the  last-named. 

"4.  That  it  was  regularly  infested  with  a  cirriped  belonging  to  the 
genus  Coronula,  and  that  it  belonged  to  the  temperate  North  Atlantic  as 
exclusively  as  the  Greenland  whale  belonged  to  the  icy  Polar  sea,  so  that  it 

1  The  extracts  here  following  are  from  the  English  translation  of  their  'Om  Nordhvalen' 
<1861)  published  by  the  Ray  Society  in  1866,  in  '  Recent  Memoirs  on  the  Cetacea,'  pp.  39-41. 


1908.]  Allen,  The  North  Atlantic  Right  Whale.  287 

must  be  considered  as  equally  exceptional  when  either  of  these  species 
strayed  into  the  range  of  the  other,  and,  moreover,  that  in  its  native  sea  it 
was  to  be  found  farthest  towards  south  in  the  winter  (namely,  in  the  Bay  of 
Biscay  and  near  the  coast  of  North  America,  down  to  Cape  Cod  [and  even 
to  the  Carolinas]),  while  in  the  summer  it  roved  about  in  the  sea  round 
Iceland,  and  between  this  island  and  the  most  northerly  part  of  Norway 
[and  also  about  Newfoundland]. 

"The  existence  of  such  a  North  Atlantic  right-wrhale  may  be  said  to  be 
so  certain,  that  it  is  much  more  surprising  that  it  ever  should  have  been 
omitted  in  the  zoological  system  than  that  it  has  now,  as  we  hope,  regained 
its  former  place  in  it.  The  reasons  why  Scoresby,  and  afterwards  Cuvier, 
would  not  acknowledge  it  as  a  separate  species,1  were,  besides  an  insufficient 
knowledge  of  the  historical  evidence  relating  to  it,  partly  the  fact  of  the 
former's  not  having  seen  anything  of  it  on  his  many  whaling  expeditions, 
and  partly  the  great  resemblance  to  the  Greenland  whale,  so  evidently  seen 
in  the  only  picture  given  of  the  'Nordkaper.'  Neither  of  these  reasons  will, 
however,  on  a  closer  consideration,  seem  particularly  weighty. .  .  .We  may 
also  say  that  the  drawings  of  the  '  Nordkaper,'  2  which,  as  we  have  mentioned, 
are  published  by  Lacepede,  have  been  thought  far  too  much  of,  when  they 
have  been  called  the  only  evidence  of  any  authenticity  of  the  existence  of 
this  whale,3  and  when  it  has  been  inferred,  from  the  circumstance  of  their 
exhibiting  scarcely  any  difference  from  the  genuine  Greenland  whale,4 
that  the  'Nordkaper'  must  be  identical  with  this  animal.  In  order  to  make 
such  an  inference  we  ought  to  have  ascertained  beforehand  whether  these 
drawings  do  really  represent  the  'Nordkaper'  properly  so  called,  and 
whether  this  name,  so  frequently  misused,  has  not  been  misapplied  in  this 
instance  too;  but  here  we  have  no  means  of  arriving  at  a  certain  conclusion. 
Lacepede  tells  us  that  he  obtained  the  drawings  from  Sir  Joseph  Banks 
three  months  before  the  publication  of  the  'Histoire  Naturelle  des  CetaceV 
(1804),  with  the  information  that  they  were  drawn  in  Greenland  by  Bach- 
strom  in  the  year  1779. 5  But  in  Baffin's  Bay  the  'Nordkaper'  is  as  rare  as 
in  the  sea  near  Spitzbergen.  According  to  what  we  have  stated  above, 


1  "In  the  first  edition  of  the  'Regne  Animal,'  (1817),  Cuvier  still  believed  in  the  existence 
of  the  '  Nordkaper '  (Balasna  glacialis  Kl.)  (1.  c.  vol.  i,  p.  286).  It  was  not  till  in  the  '  Recherches 
sur  les  ossemens  fossiles,'  and  in  the  essay:  '  Sur  la  determination  des  diverses  especes  de  Baleines 
vivantes'  (in  'Ann.  d.  Sc.  nat.'  T.  ii,  1824),  that  it  was  abandoned,  and  it  is  easily  to  be  seen 
that  this  alteration  in  Cuvier's  opinions  was,  to  a  great  extent,  occasioned  by  the  statements  of 
Scoresby." 

:  "  Lacepede  Hist.  nat.  des  Cetace"s,  pi.  3." 

"'Le  seul  document  muni  de  quelque  authenticity  que  Ton  ait  cru  pouvoir  v  rapporter  ' 
Cuvier,  'Recherches  sur  1.  oss.  foss'.  4me  Ed.  T.  viii,  p.  256." 

1  "Scoresby,  Ace.  vol.  i,  p.  448,  note.     Cuvier,  1.  c.  p.  257." 

5  "'Hist.  nat.  d.  Ce'tace's,  p.  108.'  'Ce  Ce"tace"'  (le  Nordkaper ")  vit  dans  la  partie  de  1'Ocean 
atlantique  septentrional  situe"e  entre  le  Spitzberg,  la  Norvegeet  1'Islande.  II  habite  aussi  dans 
les  mers  du  Greenland,  oO  un  individu  de  cette  espece  a  e"te"  dessine",  en  1779,  par  Mr.  Bachstrom. 
dont  le  travail,  remis  dans  le  temps  a  Sir  Joseph  Banks,  m'a  £16  envoye",  il  v  a  trois  mois,  pas  ct-t 
illustre,  &c.' " 
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only  single  individuals,  at  many  years'  intervals,  have  strayed  thither,  and 
it  is  not  very  probable  that  Mr.  Bachstrora  really  had  an  opportunity  of 
seeing  one."  1 

These  authors  go  on  to  state  that  Scoresby,  knowing  that  the  Greenland 
Whale,  "made  for  seas  filled  with  ice,"  was  not  likely  to  "have  appeared 
regularly  far  down  in  the  Atlantic  along  the  coasts  of  France  and  Spain," 
attempted  to  explain  the  accounts  of  the  old  Basque  whale-fishery  on  the 
ground  that  it  was  based  on  the  capture  of  Fin-whales.  Cuvier,  well  aware 
that  such  an  explanation  was  inadmissible,  "accordingly  did  not  fall  into 
Scoresby's  error,  but,  following  his  authority  in  supposing  the  'Nordkaper' 
and  the  '  Greenland  whale '  to  be  the  same  animal,  he  was  led  into  the  mis- 
take of  rejecting  what  was  right  in  Scoresby's  reasoning,  and  of  setting  forth 
the  older  theory  that  the  whale  has  been  gradually  driven  up  into  the  Arctic 
Sea,  in  all  its  crudity."  2  [Here  follow  quotations  from  Cuvier's  writings  on 
this  point,  giving  his  reasoning  in  the  matter.] 

RECOGNIZED   AS   A   DISTINCT   SPECIES   BY   THE    18th  CENTURY    SYSTE- 

MATISTS. 

The  Nordkaper  was  introduced  into  systematic  zoology  by  Klein,  in 
1741,3  under  the  name  Bal&na  cjlacialis,  but  evidently  as  a  composite  spe- 
cies, having  in  part  reference  to  the  true  Greenland  Whale.  He  makes 
of  it  three  varieties,  viz:  a,  australis  —  "Eisfisch,"  Zorgdrager;  6,  occiden- 
talis  =  "Zud-Eisfisch,"  4  Zorgdrager";  c,  borealis  =  "Nordkaper,"  Zorg- 
drager. The  last  can  alone  certainly  refer  to  the  Nordkaper,  and  his  account 
of  it  is,  in  full,  as  follows:  "C.  Borealis;  Nordkaper,  Ejusdem  [i.  e.,  Zorg- 
drager]. Vescuntur  &  esca  Balsenae  verse  &  Harengis  &c.  Adeps  earum 
majoris  est  consistientise;  ideo  non  adeo  sollicite  qvseruntur.  Figuram 
Borealis  vid  Eph.  N.  C.  G.  Dec.  II,  An.  VII,  Obs.  XXI,  Optamus 
meliorum."  Klein's  Balcena  glacialis,  c.  borealis,  is  therefore  the  Nord- 
kaper of  Zorgdrager,  which  has  been  already  considered. 

Brisson,  in  1756,  gave  5  it  a  far  better  introduction  under  the  name 
Balcena  islandica,  or  "La  Baleine  d'Islande."  Although  he  cites  only 
Klein  (as  above)  and  Harrebow's  Anderson,  he  presents  its  characters,  as 


1  Lacepede  does  not  say  who  Mr.  Bachstrom  was ;  nor  have  we  been  able  to  find  any  other 
traces  of  such  a  person.  He  can  scarcely  have  had  any  appointment  in  the  Danish  factories,, 
and  in  the  list  of  the  missionaries  of  the  brethren  in  Greenland,  given  by  Crantz,  the  name  of 
Bachstrom  is  not  found.  He  was  most  probably  on  board  a  whaling  ship,  as  the  words  of  Lace- 
pede would  seem  to  imply." 

*^  20m  Nordhvalen  (fc.  Danske  Vidensk.  Selsk.  Skr.,  5  Raekke,  Naturvidensk.  og  Math. 
Afd.,  V,  1861,  pp.  463,  464);  Recent  Memoirs  on  the  Cetacea,  1866,  pp.  39-41. 

3  Hist.  pise,  nat.,  Miss,  ii,  1741,  p   12 

4  On  Zorgdrager's   'Ziudys-Vissch,"  see  Eschricht  and  Reinhardt,  Om  Nordhvalen,  p.  463; 
Recent  Mem.  on  Cetacea,  pp.  25,  26 

5  Reg.  anim.,  p.  350. 
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then  known,  with  brevity  and  precision,  as  follows:  "Elle  ressemble  par  sa 
figure  a  la  precedente  ["la  Baleine  ordinaire  de  Greenland"]:  elle  en  differe 
seulement  parce  qu'elle  a  la  tete  &  les  lames  de  corne,  qui  garnissent  la 
machoire  superieure,  beaucoup  plus  petites,  &  le  corps  plus  mince.  Sa 
peau  est  lisse,  &  d'un  noir  que  tire  un  peu  sur  le  blanchatre.  Elle  se  nourrit 
de  Harengs.  On  la  trouve  sur  les  c6tes  de  Norwege  &  d'Islande"  (op.  cit., 
pp.  350,  351). 

By  Linne,  Gmelin,  Erxleben,  Donndorf,  and  most  other  -systematists 
of  the  eighteenth  century,  the  Nordkaper  is  either  treated  as  identical  writh 
the  Greenland  Whale  or  as  merely  a  variety  of  it,  or  else  (as  in  the  case  of 
Erxleben)  as  a  species  not  satisfactorily  determined. 

Bonnaterre,  however,  in  his  'Cetologie,'  published  in  1789,  again  gave 
it  full  specific  rank,  adopting  for  it  the  not  very  appropriate  name  Balcena 
glacialis.  He  cites  as  authorities  Anderson,  Brisson,  Horrebow,  and  Klein. 
The  characters  given  are,  however,  substantially  those  mentioned  by  Brisson. 
He  adds  that  "il  est  tres-dangereux  de  harponner  cet  animal,  a  cause  de 
son  extreme  agilite."  We  have  here  set  forth  all  the  traits  and  characters 
of  the  animal  as  it  was  kno\vn  prior  to  the  middle  of  the  nineteenth  century, 
except  that  its  habitat  is  given  merely  as  the  "mers  du  Nord,  pres  des  c6tes 
de  Norwege  &  d'Islande."  It  is  properly  introduced  under  a  binomial 
Latin  designation,  appropriate  enough  as  its  habitat  wras  then  understood. 
It,  however,  only  visits  its  northern  habitat  during  its  summer  migration, 
and  is  not,  strictly  speaking,  an  animal  of  the  glacial  seas  to  the  extent  the 
name  glacialis  might  be  supposed  to  imply. 

Lacepede,  in  1804,  retained  *  it  as  a  species  under  the  name  Balcena 
nordcaper  and  gave  supposed  figures  of  it,  after  drawings  by  Bachstrom, 
but  which,  as  Eschricht  and  Reinhardt  believe,  really  relate  to  Balcpna 
mysticetus  (see  antea,  p.  287).  The  characters  given  are  derived  from  pre- 
ceding authors,  and  his  account  (aside  from  the  figures)  relates  to  the  true 
Nordkaper. 

As  already  detailed  in  the  words  of  Eschricht  and  Reinhardt  (see  antea, 
p.  287),  Cuvier  rejected  the  species  altogether  in  his  memoir  'Sur  la  determi- 
nation des  diverses  especes  de  Baleines  vivantes/  2  influenced  apparently 
by  the  theory  that  the  Greenland  Whale  formerly  ranged  far  to  the  south- 
ward and  had  been  driven  to  seek  safety  from  the  persecutions  of  whalers 
in  the  icy  seas  of  the  north,  and  by  Scoresby's  opinion  that  the  Nordkaper 
did  not  exist  as  a  species  distinct  from  the  Greenland  Whale.  Cuvier' s 
well-known  rigid  criticisms  of  the  literature  of  cetology  led  him  into  error 
in  other  cases  as  well  as  in  this,  he  rejecting  species  that  were  not  based  on 

1  Hist.  nat.  des  Cetac6es,  pp.  103-110,  pll.  ii,  iii. 

2  Ann.  des  Sci.  nat.,  II,  1824,  pp.  27-41;  Ossem.  foss.,  V,  1823,  pp.  359-388. 

[April  1908.]  19 
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what  he  deemed  tangible  characters.  At  the  same  time,  he  succeeded  in 
placing  the  general  subject  on  a  much  higher  scientific  plane,  although  in 
the  vast  amount  of  rubbish  he  swept  away  were  some  vestiges  of  truth. 
He  showed,  from  osteological  considerations,  that  the  Greenland  Whale 
was  specifically  distinct  from  at  least  one  of  the  Right  Whales  of  the  southern 
hemisphere  —  the  Baleine  du  Cap,  afterwards  named  Balocna  australis, 
and  to  which  for  many  years  were  referred  by  numerous  authors  all  the 
Right  Whales  of  the  southern  waters. 


NINETEENTH   CENTURY    RESEARCHES   AND    OPINIONS. 

It  is  hardly  necessary  to  follow  in  detail  the  history  of  the  species 
through  the  long  list  of  systematic  writers  down  to  recent  times,  who,  ac- 
cording to  personal  predilections,  recognized  it  as  specifically  distinct  or  as 
referable  to  the  Greenland  Whale,  since  nothing  of  importance  was  added 
to  its  history  down  to  the  capture  of  the  young  example  in  the  port  of  San 
Sebastian  in  1854.  This  was  fortunately  figured  by  Dr.  Monedero,1  and 
the  skeleton  was  later  acquired  by  Eschricht  for  the  University  Museum  at 
Copenhagen.  In  1858,  Eschricht  received,  through  his  friend  Professor 
Geffrey  of  Paris,  a  copy  of  Dr.  Monedero' s  lithographed  sketch  of  the 
animal,  in  which  he  recognized  at  once  a  species  very  different  from  the 
Greenland  Whale.  He  immediately  hastened  to  Pampeluna,  where  the 
skeleton  had  been  preserved,  and  secured  it  for  future  study  at  Copenhagen, 
to  which  place  it  was  at  once  transported.  On  his  return  from  Pampeluna 
Eschricht  visited  Paris,  and  laid  before  the  French  Academy  his  celebrated 
memoir  'Sur  une  nouvelle  methode  de  1' etude  des  Cetaces,'2  in  which  he 
says:  "II  devient  done  plus  que  probable  que  les  Baleines  franches  qui 
jadis  furent  Tobject  d'une  p&che  dans  le  golfe  Biscayen  et  dans  le  partie 
septentrionale  de  TAtlantique,  ont  appartenue  a  une  espece  differerite  de 
toutes  les  autres"  (/.  c.,  p.  60),  and  promised  later  to  communicate  the  re- 
sults of  his  investigations  of  its  skeleton.  He  here  mentions,  however,  no- 
distinctive  characters,  nor  does  he  refer  to  it  by  any  particular  name,  either 
scientific  or  vernacular. 

In  1860,  he  favored  the  French  Academy  with  a  communication  entitled 
*Sur  les  baleines  franches  du  golfe  de  Biscaye/  3  but  we  vainly  look  here  for 
what  the  title  so  encouragingly  leads  us  to  hope  for.  No  details  regarding 

1  Copia  al  nature!  del  Ballenato  muerto  en  la  playa  de  S.  Sebastian,  el  17  de  Enero  de  1854, 
hecha  por  las  mdicaciones  y  direccion  del  D«r  Monedero.     The  figure  (the  only  authentic  one 
of  the  species  extant  prior  to  1879)  is  reproduced  in  Gervais  and  Van  Beneden's  "  Oste"ographie 
de  CetaceV  livr.  3,  1868,  pi.  vii 

2  Compt.  rend,  de  1'Acad.  des  Sci.,  XLVII,  1858,  pp.  51-60. 

3  Compt.  rend,  de  1'Acad.  des  Sci.,  L,  1860,  pp.  924-929. 
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its  structure  are  presented,  but  the  statement  is  made  that  it  is  distinguishable 
by  striking  differences  both  from  the  Greenland  Right  Whale  and  the  Baleine 
du  Cap.  His  last  public  reference  to  the  subject  appears  to  have  been  in 
the  memoir  'Cm  Nordhvalen,'  published  in  1861,  in  which  he  promised  the 
special  results  of  his  examination  of  the  young  skeleton  in  a  future  essay; 
"here  it  may  be  sufficient  to  state,  that  he  has  succeeded  in  establishing  the 
fact,  that  the  Nordkaper,  though  belonging  to  the  group  of  South  Sea  whales, 
is  really,  as  we  had  supposed,  an  independent  species  perfectly  different 
from  the  Cape  whale."  l 

Van  Beneden  has  also  stated  that  Eschricht  contemplated  giving  a  de- 
scription of  this  skeleton  in  a  new  work  which  was  to  have  been  published 
at  Paris  but  which  was  suspended  by  his  death  when  only  a  few  sheets  had 
been  printed.2  Van  Beneden  gives  the  following  extract  from  a  letter  from 
Eschricht  dated  the  23d  of  June,  1861 :  "  Je  joindrai  a  la  secoiide  livraison, 
pour  les  baleines  f ranches  (Leiobal&na) ,  mes  recherches  sur  la  baleine  de 
Biscaye  et  sur  la  japonica,  dont  j'ai  recu  un  foetus  tres-maltraite"."  :  In 
the  same  connection  Van  Beneden  states  that  Professor  Reinhardt  "s'est 
engage  a  publier  la  description  de  ce  squelette  unique,  qui  se  trouve  au 
musee  de  1'universite  de  Copenhagen."  This  skeleton  remained  unde- 
scribed,  however,  till  1879,  when  it  was  described  by  Gasco,4  as  noted  more 
fully  on  a  later  page  of  this  paper.  In  the  meantime,  however,  it  had  be- 
come the  basis  of  the  name  Balcena  biscayensis. 

Origin  of  the  name  Balcena  biscayensis. —  The  name  Balcena  biscayen- 
sis has  figured  prominently  since  1864  in  the  literature  of  cetology,  and 
has  been  almost  universally  accredited  to  Eschricht.  In  none  of  Eschricht's 
published  writings,  however,  is  the  term  used,  nor  any  name  approaching  it 
nearer  than  "Baleine  franche  de  Biscaye."5 

The  first  occurrence  of  the  name  is  in  Dr.  J.  E.  Gray's  paper  entitled 
'On  the  Cetacea  which  have  been  observed  in  the  Seas  surrounding  the 
British  Islands/  published  in  1864,6in  which  occurs:  "The  Right  Whale  of 
the  Bay  of  Biscay  (B.  biscayensis)  is  regarded  as  a  different  species  from  the 
B.  mysticetus  by  Eschricht  and  Van  Beneden"  (/.  c.,  p.  201),  without  citation 
of  their  papers,  or  any  additional  comment.  A  few  months  later,  in  a  paper 
entitled  'Notes  on  the  Whalebone  Whales;  with  a  Synopsis  of  the  Species,'  7 
he  more  formally  introduced  it,  as  follows  : 

1  Eschricht  and  Reinhardt,  Recent  Memoirs  on  Cetacea,  p.  46. 

2  Milne  Ed  wards,  in  1864  (Ann.  des  Sci.  nat.,  5*  se"r.,  I,  1864,  pp.  201-224),  published,  after 
Eschricht's  death,  from  the  proofsheets,  this  part  of  the  proposed  work,  under  the  title  '  Re- 
cherches sur  la  distribution  des  Grace's  dans  les  mers  boreales,'  which  includes    "  I, —  Introduc- 
tion" (I.  c.,  pp.  201-204);    "    II. —  La  cote  occidentale  du  Greenland"  (pp.  205-224).     In  this 
there  is  no  reference  to  the  specimen  taken  in  the  Gulf  of  Biscay,  nor  even  to  the  Nordkaper. 

3  Osteogr.  des  ce"t ace's,  livr.  4,  1868,  p.  98. 

4  II  balenotto  catturato  nel  1854  a  San  Sebastiano  (Spagna)  (Balcena  biscayensis,  Eschricht  > 
per  la  prima  volta  descritto.    F.  Gasco.   An.  Mus.  Civ.  Stor.  Nat.  Genova,  XIV,  1879,  pp.  573- 
608. 

5  Compt.  rend,  de  1'Acad.  des  Sci.,  L,  1860,  p.  924. 

6  Proc.  Zool.  Soc.  London,  1864  pp.  195-248.     (Read  May  24,  1864.) 

7  Ann.  and  Mag.  Nat,  Hist.,  3  ser.,  XIV.  Nov.  1864,  pp.  345-353. 
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"2.     Balcena  Biscayensis,  Esch.  &  Van.  Ben. 
"  Hob.     The  Bay  of  Biscay.     I  have  seen  no  remains  of  this  Whale  "  (1.  c.,  p.  348). 

Slightly  later  it  was  used  by  Prof.  W.  H.  Flower,  who,  in  his  'Notes  on 
the  Skeletons  of  Whales  in  the  principal  Museums  of  Holland  and  Belgium/ 
etc.,1  in  speaking  of  Gray's  genus  Eubalcena,  says:  "Type  species,  E. 
australis  (Desm.)  Probably  several  other  species,  including  Balcena  bis- 
cayensis, Eschr. ;  but  these  are  not  yet  well  determined"  (1.  c.,  p.  391). 

In  1866,  in  his  '  Catalogue  of  Seals  and  Whales  in  the  British  Museum' 
(p.  89)  Gray  introduced  this  species  still  more  formally,  as  follows: 

•••_'.     Balaena  Biscayensis. 

"Baleine  de  Biscaye,  Van  Beneden,  Bull.  Acad.  Roy.  Belgique,  [(2)  XII,]  1861,  462. 

"  Balsena  Biscayensis  Gray,  P.  Z.  S.  1864,  200  [=  201]. 

"  Baleine  franche  du  golfe  de  Biscaye,  Eschricht,  Comptes  Rendus,  1860;   Actesde  la 

Soc.  Linn,  de  Bordeaux,  t.  13,  4e  livr.  [lege  t.  XXII]. 
"Balsena  (Eubalsena)  Biscayensis,  Flower,  P.  Z.  S.  1864,  391. 

"Inhab.  Bay  of  Biscay,  St.  Sebastian.  A  female  and  its  young,  Jan.  1860  [lege 
1854].  Skeleton  at  the  Museum  of  Pampeluna  [lege  Copenhagen]." 

This  is  followed  by  a  quotation  of  two  lines  (as  given  above)  from  his 
1864  paper;  by  a  reference  (4  lines)  to  what  Cuvier  stated  about  the  occur- 
rence of  the  Greenland  Right  Whale  in  the  Gulf  of  Gascony,  etc.;  by  six 
lines  from  Flower's  above-cited  paper,  and  ten  lines  from  Eschricht,  followed 
by  a  few  lines  of  comment. 

On  an  earlier  page  of  the  'Catalogue'  (p.  84),  he  also  refers  to  "the 
whale  which  Eschricht  has  described  under  the  name  Balcena  Biscayensis"; 
and  later  still,  in  1870,  in  his  "Observations  on  the  Whales  described  in  the 
'  Osteographie  des  Cetaces '  of  MM.  Van  Beneden  and  Gervais,"  he  mentions2 
the  San  Sebastian  whale  as  "the  specimen  which  has  been  named  Balcena 
Biscayensis  by  Eschricht,"  or  as  "Balcena  Biscayensis,  Eschricht/'  etc. 

Thus  was  introduced  the  name  Balcena  biscayensis  into  the  literature  of 
zoology.  It  was  first  employed  by  Gray  in  1864,  on  two  occasions,  and 
again  in  1866,  when  he  gave  references  and  synonyms;  but  he  now  ascribed 
its  origin  to  Eschricht,  and  later  abandoned  it  as  lacking  proper  basis. 

Eschricht  was  the  first  modern  author  to  recognize  the  Right  W^hale  of 
the  North  Atlantic  as  different  from  the  Greenland  Right  Whale,  and  not 
only  as  different  from  it,  but  as  having  no  close  relationship  to  it,  he  stating 
it  to  be,  on  the  other  hand,  nearly  related  to  Balcena  australis  of  the  south- 

1  Proc.  Zool.  Soc.  London,  1864,  pp.  384-420.     (Read  Nov.  8,  1864). 

2  Ann.  and  Mag.  Nat.  Hist.,  4th  ser.,  VI,  Sept.  1870,  pp.  197-199,  200. 
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ern  seas.  He  failed,  however,  to  designate  it  technically,  which  was  first 
done  by  Gray,  who  simply  gave  to  Eschricht's  vernacular  designation  a 
Latin  rendering.  Yet,  from  1864  down  to  the  present  time,  the  name  Ba- 
Icena  biscayensis  has,  with  the  exception  of  a  single  author  (E.  D.  Cope,  as 
will  be  noted  later),  been  universally  ascribed  to  Eschricht,  who  never  even 
used  it.  In  fact,  it  was  not  proposed  till  after  Eschricht's  death,  which 
occurred  February  22,  1863. 

Balcena  cisarctica  COPE.— The  Bal&na  cisarctica  was  described  by  Prof . 
E.  D.  Cope  in  1865,1  from  a  specimen  taken  in  Delaware  Bay,  opposite  the 
city  of  Philadelphia,  three  years  previously.  Professor  Cope  refers  to  it  as 
"a  half  grown  individual,"  the  skeleton  of  which,  without  the  intervertebral 
cartilages,  had  a  length  of  ''thirty-one  and  a  half  feet,"  and  gives  a  brief 
account  of  its  leading  osteological  features.  He  says  of  it:  "This  species 
may  readily  occur  on  the  European  coasts,  and  is,  no  doubt,  allied  to,  or  the 
same  as,  the  species  pursued  by  the  Biscay  whalers,  which  Eschricht  says 
is  related  to  the  australis.  This  does  not  appear  to  have  been  described, 
though  catalogued  without  reference  by  Gray  and  Flower,  under  the  name 
biscayensis.  The  species  above  described  may  be  called  Balsena  cisarctica; 
its  skeleton  will  be  more  fully  illustrated  in  a  future  publication."  He  says 
further  that  it  is  the  "Black  Whale"  of  the  whalers  of  the  eastern  coast  of 
the  United  States. 

Its  identity  with  the  so-called  B.  biscayensis  has  always  been  accepted 
by  all  leading  writers  on  the  Cetacea,  except  Gray  and  Fischer.  Later 
investigation  has  shown  that  there  is  no  reason  for  doubting  that  Cope's 
assumption  that  they  are  specifically  the  same  was  well  founded.  Indeed, 
his  reason  for  calling  it  Balcena  cisarctica  was  the  fact  that  he  evidently 
considered  the  earlier  name,  Balcena  biscayensis,  as  practically  a  nomen 
nudum,  and  not  that  he  considered  this  earlier  name  to  represent  a  different 
species.  He  also,  it  should  be  noted,  correctly  attributed  the  name  to  Gray 
instead  of  to  Eschricht,  to  whom,  as  already  stated,  all  other  writers  have 
invariably  ascribed  it. 

Eschricht,  Gray,  and  Van  Beneden,  1861—1871. —  Three  prominent  names 
dominated  the  literature  of  cetology  during  a  large  part  of  the  middle  of  the 
nineteenth  century  —  D.  F.  Eschricht  of  Copenhagen,  John  Edward  Gray 
of  the  British  Museum,  and  J.  P.  Van  Beneden  of  Belgium  —  so  far  at  least 
as  the  present  species,  the  so-called  Balcena  biscayensis  "Eschricht,"  is 
concerned.  Its  type  is  the  specimen  captured  in  the  harbor  of  San  Sebastian, 

1  Note  on  a  Species  of  Whale  occurring  on  the  Coasts  of  the  United  States.  Proc.  Acad. 
Nat.  Sci.  Philadelphia,  1865,  pp.  168,  169.  There  is  also  a  further  reference  to  the  species,  op. 
cit.,  pp.  180,  181.  This  and  other  papers  on  North  American  Cetacea  were  republished  in  1866, 
under  the  title  'Contribution  to  the  History  of  the  Cetacea,  especially  of  the  Eastern  American 
Coasts,'  Philadelphia,  1866,  pp.  1-15,  in  which  the  description  of  the  present  species  occurs  at 
pp.  1-3. 
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Spain,  in  January,  1854,  which,  however,  though  figured  soon  after  by 
Monedero,  remained  practically  undescribed  till  1879.  Its  skeleton  was 
secured  in  1858  for  the  Museum  of  the  University  of  Copenhagen  by  Esch- 
richt,  when  its  examination  by  him  confirmed  him  in  his  previous  opinion, 
based  on  an  exhaustive  study  of  the  literature  bearing  on  the  Greenland 
Right  Whale  and  the  Right  Whale  of  the  North  Atlantic,  that  these  two 
animals  were  not  only  distinct  species,  but  that  the  latter  was  much  more 
nearly  related  to  the  Right  Whales  of  the  southern  seas  than  to  those  of  the 
Arctic  seas.  His  statement  of  its  affinities  was  immediately  accepted  by 
all  cetologists  except  Gray,  who,  after  introducing  the  name  Balcena  biscay- 
ensis into  scientific  literature,  apparently  by  inadvertence,  later  took  the 
ground  that  it  "as  a  zoological  species  rests  on  very  slender  grounds/' 
and  considered  it  as  "not  proved  that  the  Greenland  Whale  had  not  [form- 
erly] a  more  extended  distribution  than  at  present,"  and  had  been  driven 
by  the  whalers  from  the  temperate  parts  of  the  North  Atlantic  to  the  icy  seas. 
Van  Beneden,  on  the  contrary,  accepted  the  species;  and  this  and  other 
differences  of  opinion  between  him  and  Gray  led  to  a  series  of  controversial 
papers  which  form  an  interesting  and  instructive  episode  in  the  history  of 
the  present  subject. 

Early  in  the  year  1868,  Professor  Van  Beneden  published  a  paper  on 
'Les  baleines  et  leur  distribution  geographique,'  1  with  a  map  illustrating 
the  distribution  of  the  five  species  recognized  by  him  as  "Baleines  propre- 
ment  dites,"  or  those  having  neither  a  fin  nor  a  "bosse"  on  the  back  and 
without  gular  folds.  Among  these  species  is  "2  La  Baloena  biscayensis" 
(pp.  15,  16).  Its  early  history,  in  relation  to  its  former  distribution,  is 
briefly  stated,  and  its  supposed  range  is  indicated  on  his  accompanying  map 
of  the  distribution  of  the  Right  Whales.  Unfortunately  the  map  is  incom- 
plete, failing  to  show  certain  areas  well  known  to  be  frequented  by  Right 
Whales,  and  somewhat  erroneous  as  regards  the  ranges  of  some  of  them, 
as  was  promptly  shown  by  Gray  in  a  paper  '  On  the  Geographical  Distribu- 
tion of  the  Balaenidse  or  Right  Whales.' 2  Gray,  however,  while  pointing 
out  the  faults  of  Van  Beneden,  committed  others  peculiarly  his  OWTI,  espe- 
cially in  relation  to  the  San  Sebastian  specimen,  of  which  he  says:  "Mr. 
Flower  informs  me  that  this  skeleton  belongs  to  my  genus  Cuvierius,3  which 
has  brittle  whalebone,  with  a  large  coarse  fringe  (which  easily  splits  into 
strips),  and  a  bifid  first  rib" ;  and  later  on  refers  to  it  as  "Balcena  (Hunterius) 
biscayensis."  He  also  says:  "It  is  very  doubtful  if  this  is  the  Whale  found 

1  Bull,  de  1'Acacl.  roy.  de  Belgique,  2me  ser.,  XXV,  No.  1,  1868,  pp.  9-21,  avec  une  carte. 

2  Ann.  and  Mag.  Nat.  Hist.,  4th  ser..  Vol.  I,  April,  1868,  pp.  242-247. 

3  On  this  point  cf.  Flower,  Proc.  Zool.  Soc.  London,  1864,  p.  391,  where  he  refers  it  to 
Gray  s  genus  Eubalcenal     As  Cuvierius  is  a  Fin-Whale,  this  may  have  been  a  lapsus  pennce  for 
Eubalcena,  but  the  immediate  context  does  not  appear  to  warrant  this  supposition.     Further- 
more, Gray  in  1870  (Ann.  and  Mag.  Nat.  Hist.,  4th  ser.,  VI,  1870,  p.  200),  stated  his  belief  that 

Balcena  biscayensis,  Eschricht,"  is  "a  Cuvierius  with  a  double-headed  first  rib." 
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on  the  coast  of  North  America,  as  it  ought  to  be  according  to  Van  Beneden' s 
chart.  The  only  reliable  account  of  the  Whale  of  that  coast  is  to  be  found 
in  Dudley's  paper  in  the  'Philosophical  Transactions'  (xxxiii,  p.  258),  who 
says  the  'Scrag-Whale'  (B.  gibbosa,  Erxleben)  has  white  whalebone,  'that 
won't  split/  which  seems  to  show  that  it  was  a  true  Balcena,  which  is 
separated  from  Eubalama  on  account  of  the  toughness,  flexibility,  and 
unsplitability  of  its  whalebone;  and,  indeed,  Dudley  says  the  Scrag-Whale 
'is  nearest  the  Right  Whale  (B.  mysticetus)  in  figure  and  quantity  of  oil/" 
It  seems  unaccountable  that  Gray  should  in  this  connection  ignore  alto- 
gether the  Right  Whale  Dudley  described1  as  the  Right  Whale  of  the 
New  England  coast  and  take  up  his  "Scrag-Whale"  for  comparison  in  the 
present  connection  —  a  species  which  has  never  been  satisfactorily  identified, 
and  is  not  now  recognized  as  a  valid  species.2  But  Gray's  reasoning  from 
such  false  premises  need  not  be  further  followed.  He  further  quotes  from 
Cope  to  the  effect  that  Cope's  Balcena  cisarctica  has  the  first  rib  "single- 
headed,"  and  that  this  species  is  therefore  referable  to  his  genus  Eubalcena, 
while  B.  biscayensis  is  not  thus  referable. 

At  about  this  date  appeared  Van  Beneden's  account  of  Balcena  biscayensis 
in  Van  Beneden  and  Gervais's  notable  work,  the  '  Osteographie  des  Ce"teces/3 
in  which  he  gave  a  resume  of  its  early  history,  derived  mainly  from  Eschricht 
and  Reinhardt's  'Om  Nordhvalen/  and  referred  to  the  San  Sebastian  whale 
and  Cope's  Balcena  cisarctica,  which  latter  he  believed  to  be  identical  with 
the  so-called  Balcena  biscayensis.  He  adds  little  that  is  new,  beyond  a 
description  and  figure  of  a  tympanic  bone  of  B.  cisarctica,  loaned  him  by 
Cope.  Various  subfossil  remains  of  Right  WThales,  which  he  also  figures, 
he  considers  referable  to  B.  biscayensis.  These  are  (1)  two  lumbar  verte- 
brae from  the  coast  of  Ostende;  (2)  a  mass  of  cervical  vertebrae  from  the 
Lyme  Regis  of  England;  (3)  another  mass  of  cervical  vertebrae  from  the 
isle  of  Sainte-Marguerite,  figured  and  described  by  Lacepede  as  those  of  a 
Rorqual  (Balcenoptera)  and  later  determined  by  Cuvier  to  be  those  of  some 
species  of  Balcena ;  (4)  a  fragment  of  a  rib  unearthed  at  Fumes. 

In  1870,  Dr.  Gray  published  a  review  of  this  work,  under  the  title, 
"Observations  on  the  Whales  described  in  the  ' Osteographie  des  CetaceV 
of  MM.  Van  Beneden  and  Gervais,"  4  in  which  he  criticised  the  general 

1  See  antea,  pp.  284,  285,  where  Dudley's  account  is  given  in  full. 

2  The  name  Scrag  Whale  appears  to  have  been  long  current  among  whalemen  for  a  whale 
occurring  on  the  eastern  coast  of  the  United  States.     The  first  original  reference  to  the  species, 
after  Dudley's,  appears  to  be  that  furnished  me  in  1869  by  the  Hon.  N.  E.  Atwood  of  Province- 
town,  Mass.,  an  experienced  whaleman  and  naturalist,  for  my  'Catalogue  of  the  Mammals  of 
Massachusetts'  (Bull.   Mus  Comp.  Zool.,  I.   1869,  p.  203).     He  says:    "A  species  of  whale 
known  by  this  name  [Scrag  Whale],  nearly  allied  to  if  not  identical  with   the  right  whale,  is 
sometimes  taken  here.  .  .  .  The   most  prominent   feature  is  that   on  its  dorsal  ridge,  near  the 
tail,  there  are  a  number  of  small  projections  or  bunches,  having  some  resemblance  to  the 
teeth  of  a  saw.     It  has  no  dorsal  fin  or  hump  on  its  back."      He  further  speaks  of  it  as  "  rare." 

3  Livr.  4,  1868,  pp.  90-110,  pi.  vii. 

*  Ann.  and  Mag.  Nat.  Hist.,  4th  set.,  VI,  Sept.  1870,  pp.  193-204. 
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character  of  the  work,  as  well  as  numerous  special  points,  in  the  course  of 
which  he  again  took  up  the  subject  of  Balcena  biscayensis.1  He  here  resumes 
his  criticism  of  Van  Beneden's  former  essay  and  map,  already  noticed,  on 
the  distribution  of  the  Right  Whales,  in  which  connection  (pp.  196-200) 
he  takes  occasion  to  give  the  history  of  Balcena  biscayensis.  After  stating 
that  it,  "as  a  zoological  species,  rests  on  very  slender  grounds,"  and  alluding 
to  the  whale-fisheries  formerly  prosecuted  "in  the  Bay' of  Biscay  and  in  the 
British  Channel,"  he  states:.  .  .  ."but  it  is  not  proved  that  the  Greenland 
whale  had  not  a  more  extended  distribution  than  at  present,  after  it  has  been 
the  object  of  capture  for  so  many  years,  and,  on  the  other  hand,  that  the 
specimens  that  wandered  far  away  from  the  usual  habitat  of  the  species 
would  not  become  smaller,  less  fat,  or  more  active  than  the  others,  which 
were  better  fed.  The  same  argument  may  explain  the  difference  observed 
by  whalers  in  the  size  and  form  of  the  whales  caught  on  the  coast  of  Iceland 
and  the  coast  of  Greenland.  At  the  same  time  I  would  not  deny  that  the 
whales  of  this  latter  place  may  not  be  a  different  species;  but  as  yet  we  have 
not  sufficient  materials  for  separating  and  characterizing  them"  (7.  c.,  p. 
197).  This  would  seem  to  imply  that  he  ignored  the  existence  of  the  species 
he  had  himself  formerly  recognized  provisionally  under  the  name  Balcena 
biscayensis.  He  then  alludes  to  the  San  Sebastian  specimen  taken  "  in  1834" 
(lege,  1854),  which  he  says  "has  been  named  Balcena  biscayensis  by  Esch- 
richt,"  and  states  that  "he  [Eschricht]  thinks  that  he  observed  in  the  develop- 
ment of  the  various  parts  of  the  skeleton  a  difference  from  that  which  he 
had  observed  in  the  skeletons  of  Balcena  mysticetus.  But  we  must  recollect 
that  this  was  to  support  a  theory  that  the  latter  whale  was  exclusively  con- 
fined to  the  Polar  seas  and  that  the  Right  Whale  of  the  North  Atlantic  must 
be  different"  (/.  c.,  p.  197). 

Apropos  of  this  statement,  the  criticism  he  had  visited  upon  the  supposed 
author  of  the  "Mysticetes"  of  the  '  Osteographie  des  CetaceV  may  well 
be  recalled  in  the  present  connection,  namely:  that  there  is  shown  "a  very 
limited  knowledge  of  the  subject."  It  is  also  regrettable  that  he  did  not 
exhibit  "a  more  philosophic  spirit,"  and  manifest  a  little  deference  to  so 
high  an  authority  in  cetology  as  Eschricht.  His  criticism  of  the  Balcena 
biscayensis  of  the  'Osteographie/  which,  he  states,  is  founded  on  what  ap- 
pears to  him  "to  be  very  incongruous  materials,"  is  not,  however,  without 
point,  and  his  claim  that  "the  only  ground  on  which  they  are  united  is  that 

1  The  authorship  of  the  portion  of  the  work  which  had  at  this  time  appeared  not  having  been 
"iS •     ?• •  ^*  an,nounced,  Dr.  Gray  innocently  assumed  that  the  author  of  the  part  relating  to  the 
Mysticetes     was  Germs,  and  poured  upon  him  his  vials  of  criticism,  made  the  more  sweeping 
by  including  in  a  general  way  "previous  short  essays"  of  this  author  on  the  Cetacea,  which  are 
referred  to  as  showing  a  very  limited  knowledge  of  the  subject.    The  mistake  in  respect  to  author- 
'       wever'  soon  exP°sed  by  its  avowed  author,  Van  Beneden,  as  will  be  presently 
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all  the  specimens  were  procured  from  the  North  Atlantic,  together  with  the 
preconceived  idea  that  only  one  whale  can  inhabit  that  region,"  is  doubtless 
to  some  degree  true.  After  discussing  in  detail  these  several  fragments, 
he  gives  it  as  his  opinion  "that  there  is  not  at  present  any  material  to  make 
out  what  the  Balcvna  biscayensis  of  Eschricht  is,  and,  that  the  Balcena  bis- 
cayensis of  these  authors  [Van  Beneden  and  Gervais]  is  made  up  of  the 
bones  of  various  whales"  (1.  c.,  p.  199). 

After  further  reference  to  "M.  Van  Beneden's  theory  of  whales  inhab- 
iting 'bands  across  the  different  oceans/"  he  proceeds  to  enumerate  the 
following  five  species  of  "whales  of  the  North  Atlantic,  including  the  Medi- 
terranean Sea": 

"  1.  Balcena  biscayensis,  Eschricht,  which,  I  believe,  is  a  Cuvierus  with  a  double- 
headed  first  rib  [and  therefore  a  Fin- whale,  Dr.  Monedero's  figure  of  the  San  Sebastian 
specimen,  and  Eschricht 's  standing  as  a  cetologist  to  the  contrary  notwithstanding!]. 

"2.  Balcena  biscayensis.  Van  Beneden  and  Gervais  —  as  distinct  from  B.  biscay- 
ensis of  Eschricht,  resting  on  the  mass  of  cervical  vertebrae  figured  by  Lacepede  [Dr. 
Monedero's  figure,  copied  by  Van  Beneden  and  Gervais,  being  again  ignored.]  * 
Whether  this  is  a  distinct  species  or  only  a  variety  of  Balcena  mysticetus,  there  cannot 
be  the  slightest  doubt  of  its  being  distinct  from  the  following. 

"3.  Balcena  britannica,  Gray,  established  on  the  mass  of  cervical  vertebrae 
which  is  in  the  British  Museum, .  .  .  .dredged  off  the  coast  of  Lyme  Regis ....-." 

His  Nos.  4  and  5  are  respectively  Balcena  cisarctica  Cope  and  Agaphelus 
yibbosus  Cope  (/.  c.,  p.  200),  which  latter  Cope  himself  afterwards  retracted 
as  invalid. 

The  whales  of  other  seas  are  reviewed  in  the  course  of  Dr.  Gray's  paper, 
and  his  critical  comment  on  the  way  in  which  some  pf  them  are  treated,  and 
others  ignored,  in  the  work  under  notice  are  generally  judicious.  In  the 
present  case,  however,  enough  has  been  quoted  from  Dr.  Gray's  papers 
touching  Balcena  biscayensis  to  show  that  his  course  in  reference  to  it  is, 
to  say  the  least,  strangely  inconsistent  and  unwarranted. 

Van  Beneden  in  his  reply  2  to  Dr.  Gray,  gave  reasons  for  certain  omissions 
on  his  map,  and  for  the  extension  of  the  range  of  the  Greenland  Whale  over 
certain  areas,  for  which  he  was  criticised  by  Gray.  Apropos  of  the  thirteen 
pairs  of  ribs  in  the  San  Sebastian  whale,  with  the  first  rib  on  each  side  bifid 
or  double-headed,  and  of  fourteen  pairs  of  single-headed  ribs  in  Cope's 
type  of  B.  cisarctica,  upon  which  difference  Gray  placed  great  importance, 
he  states  that  he  differs  from  Gray  in  respect  to  the  significance  of  such 
differences,  and  proceeds  to  show  that  they  may  be  merely  individual,  and 

1  On  a  preceding  page  (p.  198),  in  referring  to  these  same  vertebrae  he  says:    "  At  any  rate, 
it  [the  species  they  represent]  ought  to  be  called  Balcena  mediterranea  rather  than  biscayensis, 
unless",  etc. 

2  La  premiere  cote  des  ce'tace's,  a  propos  de  la  notice  du  docteur  J.-E.  Gray,  surla  distribu- 
tion des  baleines.     Bull.  Acad.  roy.  de  Belgique,  2e  se"r.,  T.  XXVI,  1868,  pp.  7-17,  pll.  i,  ii 
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cites  examples  of  this  differentiation  in  other  Cetaceans,  two  of  which  he 
illustrates  in  his  accompanying  plates.1  He  expresses  himself  as  in  perfect 
accord  with  Gray  when  he  says  that  much  more  material  is  necessary  before 
we  can  pronounce  definitely  upon  the  geographic  distribution  of  these  animals; 
but  that  he  does  not  agree  with  him  in  considering  the  species  mentioned 
by  him  as  well  established.  In  view  of  the  great  variation  due  to  sex  and 
age,  and  often  to  asymmetry,  he  well  says:  "On  comprendra  done  pourquoi 
diverses  baleines  qui  figurent  dans  des  catalogues  n'ont  pas  ete  indiquees 
dans  notre  notice." 

Contributions  and  opinion*  of  Paul  Fischer,  1871-1881.—  In  1871,  1872, 
and  1881,  Prof.  Paul  Fischer  made  contributions  to  the  history  of  the  Baleine 
des  Basques.  He  stated  in  the  first  of  these  papers  2  that  he  was  convinced 
that  the  Basque  Whale  is  distinct  not  only  from  the  Right  Whales  of  the 
southern  hemisphere,  but  also  from  Balcena  cisarctica.  The  second3 
contains  interesting  information  relative  to  the  history  of  the  Basque  Whale- 
fishery,  and  a  chronological  list  of  the  'Baleines  f ranches'  stranded  or 
captured  on  the  coasts  of  France  and  the  Gulf  of  Gascony.  He  refers  to  Dr. 
Monedero's  drawing  of  the  San  Sebastian  example  as  "extre"ment  precieux 
parce  qu'il  constitue  la  seule  representation  authentique  de  la  Baleine  des 
Basques,"  and  gives  a  description  of  its  external  characters  and  a  table  of 
measurements  —  a  new  and  important  contribution  to  the  history  of  the 
species  —  with  also  a  detailed  account  of  its  capture,  from  the  '  Gazette  de 
Biarritz'  of  August  and  September,  1859.  He  then  discusses  the  question 
"Existe-t-il  plusieurs  Baleines  f ranches  dans  1'ocean  Atlantique  septentri- 
onal?" In  his  'Resume'  he  says:  "Les  Baleines  f  ranches  des  regions 
temperees  du  Nord  Atlantique  ont  re9U  plusieurs  noms,  suivant  les  locality's 
ou  on  les  a  pechees  ou  recueillies: 

"1°  Balcena  Biscayensis,  dans  le  golfe  de  Gascogne; 
2°  Nordkaper,  en  Norwege  et  Island; 

1  In  this  connection  attention  may  be  called  to  a  paper  published  three  years  later  by  Wil- 
liam Turner,  entitled  'On  the  so-called  Two-headed  Ribs  in  Whales  and  in  Man '  (Journ.  Anat. 
and  Phys.,  V,  May,  1871,  pp.  348-361,  figs.  1-3),  in  which  he  says:   "This  anatomical  peculiarity 
has  been  regarded  by  some  systematic  zoologists,  more  especially  by  Dr.  J.  E.  Gray  of  the  British 
Museum,  as  a  character  of  so  much  importance  that  it  has  been  made  a  basis  for  classification. 
Dr.  Gray  has  separated  those  skeletons  9f  the  whalebone  whales  in  which  this  condition  of  the 
first  rib  has  been  seen  from  the  species  with  which  they  might  in  other  respects  have  been  asso- 
ciated, and  erected  them,  not  merely  into  distinct  species,  but  even  into  new  genera"  (1.  c.,  p.  348). 
In  illustration  of  this  he  cites  Gray's  genera  Sibbaldus  and  Hunterus.     After  reviewing  the  "  facts 
and  opinions  which  have  been  collected  and  advanced  by  previous  writers,"  and  adding  "  some 
new  facts  and  observations  "  of  his  own,  he  presented  a  series  of  propositions  which  he  considered 
as  firmly  established,  in  part  as  follows:    "  1st.    In  the  cetacea  cervical  ribs  are  not  unfrequently 
developed  in  connection  with  the  7th  vertebra.     2nd.     The  cervical  ribs  may  remain  free,  or 

may  become  permanently  blended  with  the  1st  thoracic  rib 4th.     The.  bifurcated  form 

of  the  rib  is  due,  not  to  the  subdivision  of  a  single  bone  into  two  parts,  but  to  the  fusion  of  two 
bones  into  one  mass,  the  vertebral  extremity  of  which  continues  to  exhibit  its  fundamental 
duplex  character"  (1.  c.,  p.  354). 

2  Sur  la  baleine  des  Basques  (Balcena  Biscayensis}.     Compt.  rend.  Acad.  Sci.  Paris,  LXXII, 
1871,  pp.  298-300. 

3  Documents  pour  servir  a  1'histoire  de  la  baleine  des  Basques  (Balcena  Biscayensis}.     Ann. 
des  Sci.  nat.,  5e  sen,  XV,  1872,  art.  No.  3,  pp.  1-20. 
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3°  Baleines  de  Sardes  ou  Sardes,  au  bane  de  Terre-Neuve; 
4°  Balcena  cisarctica,  sur  les  cotes  E.  de  TAm^rique  du  Nord; 
5°  Hunterius  Svedenborgi,  subfossile  de  Gothland; 

6°  Balcena  Lamanoni,  subfossile  de  Paris.     [To  which  he  should  have  added 
Balcena  britannica  Gray,  Lyme  Regis.] 

"Ces  designations,"  he  continues,  "s'appliquent-elles  a  une  seule  espece? 
Je  ne  le  pense  pas,  malgre  1'opinion  de  leur  identite"  presentee  par  M.  Van 
Beneden/'  After  a  brief  discussion  of  their  characters  he  reaches  the 
conclusion  that  there  are  at  least  two  species  of  Right  Whales  in  the  tem- 
perate regions  of  the  North  Atlantic,  neither  of  which  has  any  relation  to  the 
Greenland  Right  Whale,  Balcena  mysticetus. 

Ten  years  later,  in  1881,  in  another  memoir  on  the  Cetacea  of  the  south- 
west coast  of  France,1  he  again  discussed  the  number  of  species  and  relations 
of  the  whales  of  the  Nordkaper  group,  "propres  a  1'Atlantique  du  Nord, 
ou  recemment  fossilisees  en  Europe,"  of  which  he  enumerates  12  that  have 
received  names.  All  the  living  species  are  now  referred  to  Balcena  biscay- 
ensis,  but  he  believes  that  Balcena  cisarctica  (to  which  he  refers  the  Sarde), 
should,  until  better  known,  be  regarded  as  at  least  a  distinct  subspecies  from 
B.  biscayensis.  The  fossil  species  he  regards  as  not  sufficiently  known  to  be 
classified.  Among  the  additional  information  of  interest  relating  to  the 
Basque  Whale  may  be  noted  the  publication  of  Segnette's  original  descrip- 
tion ("en  mauvais  latin")  and  measurements  of  an  individual  stranded  on 
He  de  Re,  in  February,  1680. 

As.  Fischer's  papers  have  been  summarized  at  length  and  critically 
reviewed  by  True,2  it  is  unnecessary  to  give  them  further  space  in  the  present 
connection. 

Balcena  tarentina  CAPELLINI.  —  On  the  9th  of  February,  1877,  a  Right 
Whale  was  taken  in  the  Gulf  of  Taranto,  in  the  Mediterranean,  the  first 
specimen  known  to  have  been  taken  in  Mediterranean  waters.  The  speci- 
men, a  young  female  12  meters  in  length,  was  described  and  figured  by 
Professor  G.  Capellini  3  of  Bologna  under  the  name  Balcena  tarentina. 
It  was  compared  with  Dr.  Monedero's  figure  of  the  San  Sebastian  whale, 
from  which  it  differed  in  the  form  of  the  head  and  pectoral  fins.  The 
skeleton  passed  into  the  possession  of  the  University  of  Naples,  and  later  in 
the  same  year  became  the  subject  of  a  paper  by  Dr.  Francesco  Gasco. 

Gasco,  1877-1879.  —  Dr.  Gasco,4  in  his  memoir  on  this  specimen,  states: 
"  A  careful  examination  of  the  osteological  characters,  soon  showed  me  that 


du  Sud-Ouest  de  la  France.     Actes  Soc.  Linn,  de  Bordeaux,  XXXV,  1881,  pp. 
5-220,  pll.  i-viii.     Also  separate. 

2  The  Whalebone  Whales  of  the  Western  North  Atlantic,  1904,  pp.  264-267. 

3  Delia  Balena  di  Taranto,  confrontata  con  quella  della  Nuove  Zelanda  e  con  talune  fossili 
del  Belgio  e  della  Toscana.     Mem.  R.  Accad.  Sci.  Bologna  (3),  VIII,  1877,  pp.  3-32,  pll.  i-iii. 
Also  separate,  1877,  pp.  1-34,  pll.  i-iii. 

*  Intorna  alia  balena  presa  in  Taranto  nel  Febbrajo,  1877.     Atti  Roy.  Accad.  Sci.  Napoli, 
VII,  No.  16,  1878,  pp.  1-47,  pll.  i-ix.     Also  separate,  same  date  and  collation. 
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the  whale  of  Tarento  was  identical  with  that  captured  in  1862  in  Delaware 
Bay  opposite  Philadelphia,  and  upon  which  Mr.  E.  [D.]  Cope  published  a 
very  brief  osteological  report  in  the  year  1865.  Both  the  Tarento  wrhale  and 
that  of  Philadelphia  belong  to  the  species  Balcena  biscayensis,  Eschricht, 
which  for  several  centuries  was  pursued  with  avidity,  and,  I  was  going  to 
say,  exterminated,  throughout  the  temperate  region  of  the  North  Atlantic, 
first  by  the  Basques,  and  then  successively  by  the  Saintongeois,  -the  Nor- 
mans, the  Dutch  (who  called  it  Nordkaper),  the  Danes,  Norwegians, 
English,  and  Americans." 

In  1879,  Dr.  Gasco  gave  also  a  detailed  description  of  the  skeleton  of  the 
San  Sebastian  Whale,2  just  a  quarter  of  a  century  after  the  capture  of  the 
animal,  and  after  it  had  rested  twenty-one  years  in  the  Museum  of  Copen- 
hagen. Of  the  thirty-six  pages  occupied  by  this  memoir  ten  are  devoted  to 
a  historical  summary  of  the  so-called  "Balcena  biscayensis,  Eschricht,"  six 
to  the  history  and  external  characters  of  the  San  Sebastian  specimen,  and 
the  remaining  twenty  to  its  osteology.  Dr.  Gasco  gave  the  number  of  pairs 
of  ribs  as  thirteen  (not  fifteen  as  stated  by  Gray  and  Fischer),  and  described 
the  bifidity  of  the  first  rib  as  very  slight,  the  sinus  amounting  to  55  mm.  in 
the  left  and  only  15  mm.  in  the  right.  This  slight  bifidity,  he  conjectured, 
might  at  a  later  stage  of  life,  have  become  much  lessened  or  have  wholly 
disappeared.  He  affirmed  the  unquestionable  specific  identity  of  the  San 
Sebastian  and  Taranto  whales,  and  quotes  a  statement  made  to  him  verbally 
by  Professor  Cope,  after  the  latter  had  seen  the  Taranto  specimen,  to  the 
effect  that  this  agreed  exactly  with  the  Philadelphia  specimen  described  by 
nim  under  the  name  Balcena  cisarctica.  Although  there  was  previously 
every  probability  in  favor  of  this  conclusion,  this  may  be  reasonably  taken 
as  negatively  settling  the  conjectures  of  the  specific  diversity  of  B.  biscaycnsw 
and  B.  cisarctica  raised  by  Gray  and  Fisher.  Also  that  the  bifidity  of  the 
first  rib,  which  had  for  a  decade  figured  so  prominently  in  the  references  to 
this  specimen,  and  had  been  accorded  so  much  importance  in  the  writings 
of  Gray,  Fischer,  and  others,  is  in  all  probability  only  an  individual  peculi- 
arity, such  as  is  often  met  with  in  the  skeletons  of  many  well-known  animals.3 

Holder,  1883. —  In  1883,  the  late  Dr.  J.  B.  Holder,  curator  of  Zoology 
at  this  Museum,  published  an  important  contribution  to  the  technical 


1  From  a  summary  of  his  conclusions,  entitled  'La  Balcena  (Macleayius}  australiensis  du 
Muse"e  de  Paris,  compared  a  la  Balcena  biscayensis  de  I'Universite"  de  Naples,'  published  in 
Compt.  rend.  Acad.  Sci.  Paris,  LXXXVII,  Sept.  9,  1878,  pp.  410-412,  as  translated  and  repub- 
lished  in  Ann.  and  Mag.  Nat.  Hist.,  5th  ser.,  II,  Dec.,  1878,  pp.  495-497. 

Van  Beneden,  in  commenting  on  a  letter  received  by  him  from  Capellini,  'Un  mot  sur  une 
Baleine  captured  dans  la  Mediterrane"e,  in  Bull.  Acad.  roy.  de  Belgique,  2e  ser.,  XLIII,  1877, 
pp.  741-745),  also  referred  Capellini's  Balcena  tarentina  to  B.  biscayensis. 

2  II  Balenotta  catturato  nel  1854  a  San  Sebastiano  (Spagna)  (Balcena  biscayensis,  Eschricht) 
per  la  prima  volt  a  descritto  dal  Dr.  Francesco  Gasco,  Professore  di  Zoologia  e  Anatomia  com- 
parata  nella  R.  Universita  di  Geneva.     Ann.  del  Mus.  civ.  di  stor.  nat.  di  Genova,  XIV,  1879, 
pp.  573-608. 

3  CJ.  footnote  on  p.  298. 
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history  of  the  North  Atlantic  Right  Whale,  based  on  American  specimens. 
This  paper  l  includes,  first,  a  summary  of  the  late  Prof.  E.  D.  Cope's  accoun 
of  the  osteological  characters  of  the  type  of  his  Balcena  cisarctica,  published 
in  1865,  based  on  a  young  specimen  from  Delaware  Bay.  This  is  followed 
by  an  account  of  the  capture,  January  7,  1880,  of  a  specimen  in  the  harbor 
of  Charleston,  S.  C.,  also  a  young  example,  with  a  brief  description  and 
measurements  of  the  skeleton,  preserved  in  the  Charleston  Museum,  con- 
tributed, with  a  drawing  of  the  skull,  by  the  late  Dr.  G.  E.  Manigault,  then 
curator  of  the  Charleston  Museum.  There  is  next  a  short  account  of  the 
external  characters  of  a  specimen  captured  off  the  coast  of  New  Jersey  in 
the  spring  of  1882,  with  measurements  and  a  figure  (side  view  of  animal) 
drawn  by  Dr.  Holder,  with  details  of  the  head  and  tail,  taken  from  photo- 
graphs made  by  the  well-known  animal  artist,  D.  C.  Beard.2  Then  follows 
a  detailed  account  of  the  osteology  of  the  skeleton  in  this  Museum,  taken  on 
the  south  shore  of  Long  Island,  N.  Y.,  probably  prior  to  1875,  with  a  figure 
of  the  skeleton.  Following  this  are  several  pages  of  doubtfully  pertinent 
references  to  whales  formerly  seen  in  the  Gulf  of  St.  Lawrence.3 

These  specimens  are  all  referred  to  Balcena  cisarctica  Cope,  the  identity 
of  which  with  "B.  biscayensis  Eschricht"  the  author  considers  as  "now 
pretty  well  established."  Its  relations  to  other  species  are  considered, 
following  which  is  a  concise  summary  of  the  history  of  the  Right  Whales 
of  the  North  Atlantic  (pp.  120-133),  chiefly  in  respect  to  their  synonymy  and 
relationships.  This  paper,  although  somewhat  crude,  is  the  foundation 
of  our  scientific  knowledge  of  the  Right  Whale  of  the  North  Atlantic  coast 
of  North  America. 

Flower,  1864-1891.—  A  publication  which  has  had  much  influence  with 
British  zoologists  is  the  late  Sir  William  Henry  Flower's  'List  of  the 
Specimens  of  Cetacea  in  the  Zoological  Department  of  the  British  Museum,' 
published  in  1885.4  His  views,  as  here  expressed,  differ  widely  from  those 
held  by  him  in  1864-1869  respecting  the  number  of  genera  and  species  of 
Right  Whales.  Instead  of  the  recognition  of  two  genera  (Balcena  and  Euba- 
Icena)  and  several  species,  as  in  1864,5  only  two  are  recognized,  both  of  which 
are  referred  to  the  genus  Balcena,  namely,  (1)  B.  mysticetus  Linn.,  and  (2) 

1  The  Atlantic  Right  Whales:    A  Contribution,  embracing  an  examination  of  T.     The  ex- 
terior characters  and  osteology  of  a  cisarctic  Right  Whale  —  male.     II.     The  exterior  characters 
of  a  cisarctic  Right  Whale  —  female.     III.     The  exterior  characters  of  a  cisarctic  Right  Whale 
—  sex  not  known.     To  which  is  added  a  concise  resume"  of  historical  mention  relating  to  the 
present  and  allied  species,  By  Joseph  Bassett  Holder.     Bull.  Amer.  Mus.  Nat.  Hist.,  I,  No.  4, 
pp.  99-137,  pll.  x-xiii.     May,  1883. 

2  In  this  connection  attention  may  be  called  to  the  sketches  of  a  whale  captured  February 
23,  1897,  at  Amagansett,  Long  Island,  N.  Y.,  made  by  Mr.  Beard  and  published  in  his  'Dan 
Beard's  Animal  Book'  (New  York,  Moffat,  Yard  &  Co.,  1907),  p.  213  (animal,  in  profile  and 
front-views,  etc.),  p.  219  (diagrams  of  animal),  and  p.  222  (photograph  of  parasites,  from  life). 

3  Cf  Allen,  Science,  1st  ser.,  I,  pp.  598,  599,  June  29,  1883.     Also  Holder  and  Allen,  ibid., 
II,  pp.  132-134,  and  266,  267. 

5  Proc.PZool.  Soc.'  London,  1864,  pp.  389-391;    Trans.  Zool.  Soc.  London,  VI,  1869,  p.  115. 
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B.  australis  Desm.  To  the  latter  are  apparently  referred  not  only  all  of  the 
existing  species  of  Right  Whales  except  the  Arctic  or  Greenland  Right  Whale, 
but  several  fossil  species,  including  Gray's  Macleayius  britannicus  1  or,  as 
called  later,  Halibalcena  britannica,2  from  the  Lyme  Regis  of  England.  This 
extreme  conservatism  also  characterized  his  notice  of  this  group  of  animals 
in  1891,3  where  of  Balcena  australis  it  is  said:  "This  form  inhabits  the 
temperate  seas  of  both  northern  and  southern  hemispheres,  and  is  divided 
into  several  so-called  species  according  to  their  geographical  distribution :  — 
B.  Biscay ensis  of  the  North  Atlantic,  B.  japonica  of  the  North  Pacific,  B.  aus- 
tralis of  the  South  Atlantic,  and  B.  antipodarum  and  B.  novw-zelandice  of  the 
South  Pacific"  (/.  c.,  p.  239).  This  view  is  perhaps  naturally  reflected  in 
the  writings  of  later  British  compilers  of  popular  works  on  natural  history, 
although  in  opposition  to  the  opinion  of  all  modern  cetological  authorities. 

Contributions  of  Guldberg,  1884-1893.—  In  1884,  G.  A.  Guidberg 
published  a  note4  on  the  former  distribution  and  migrations  of  "Bal&na 
biscayensis  Eschricht,"  announcing  the  discovery  by  him  of  its  bones  on  the 
shores  of  Finmark,  left  there  by  the  Dutch  whalers  of  the  sixteenth  century, 
and  of  evidence  of  its  reappearance  in  numbers  along  the  coast  of  Norway; 
and  also  a  more  extended  paper  on  the  same  subject,5  in  which  part  of  a 
skull  and  various  other  bones,  found  on  a  small  island  off  the  coast  of  Fin- 
mark,  are  described.  A  further  contribution  was  made  by  this  author  in 
1891,6  giving  an  account  of  specimens  captured  during  the  nineteenth  cen- 
tury, including  new  records  for  Norway  (1889)  and  Iceland  (1890,  1891), 
and  measurements,  etc.,  based  on  this  new  material.  An  article  of  twenty 
pages  by  the  same  author  also  appeared  in  1893,7  containing  about  eight 
pages  of  historical  observations,  followed  by  descriptions  and  figures  (the 
latter  from  photographs  received  from  Captain  M.  Berg)  of  the  external 
characters  (pi.  i),  and  an  account  of  its  osteology,  including  the  pelvic  bones 
and  pelvic  limb  (pi.  ii),  based  on  Iceland  specimens.  Eubalcena  is  recog- 
nized as  generically  distinct  from  Balcena,  with  four  species:  (1)  E.  bis- 
cayensis, of  the  North  Atlantic;  (2)  E.  australis,  of  the  South  Atlantic;  (3) 
E.  japonica,  of  the  North  Pacific;  and  (4)  E.  antipodarum,  of  the  South 
Pacific  (1.  c.,  p.  18). 

Van  Beneden,  1885. —  In  1885,  Van  Beneden,  in  a  paper  on  the  Cetacea 

1  Ann.  and  Mag.  Nat.  Hist.,  4th  ser.,  VT,  1870,  p.  204. 

2  Gray,  Proc.  Zool.  Soc,  London,  1873,  pp.  140-142,  fig.  5. 

3  Mammals,  Living  and  Extinct.     By  William  Henry  Flower  and  Richard  Lydekker.     8vo. 
London,   1891. 

*  Nature,  XXX,  1884,  pp.  148,  149. 

5  Sur  la  presence,  aux  temps  anciens  et  modernes,  de  la  Baleine  de  Biscaye  (ou  Nordkaper) 
sur  les  cotes  de  Norwege.     Bull.  Acad.  roy.  de  Belgique,  3e  s<5r.,  VII,  1884.  pp.  374-402. 

6  Bidrag  til  noeiere  kunskab  om  Atlanterhavets  rethval,  Eubalcena  biscayensis,  Eschricht. 
Chnstiania  Vidensk.-Selsk.  Forhandl.,  1891,  No.  8,  pp.  1-14. 

7  Zur  Kenntniss  des  Nordkapers.     (Eubalcena  biscayensis  Eschr.).     Zool    Jahrb  ,  Abth. 
fur  Syst.,  VII,  May  20,  1893,  pp.  1-20,  pll.  i  and  ii. 
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of  the  European  seas,1  recorded  the  capture  of  a  specimen  of  the  Basque 
Whale  on  the  coast  of  Spain,  between  Guettaria  and  Zaraux,  February  3, 
1878. 

Graells,  1889. —  In  1889  appeared  an  important  paper  by  M.  P.  Graells, 
on  the  whales  of  the  Atlantic  coast  of  Spain,2  which  contains  much  new 
matter  of  historical  interest  relating  to  "Balaena  biscayensis  Eschricht,"  to 
which  the  paper  mainly  relates.  It  contains  measurements  and  figures  of 
the  Guettaria  specimen,  mentioned  above,  -now  for  the  first  time  described. 
The  figures  accompanying  this  paper  are  not  only  inartistic,  but  the  author 
states  that  they  are  inaccurate,  which  may  explain  the  discrepancies  be- 
tween them  and  Gasco's  based  on  photographs.3 

Jouan,  1890. —  In  1890,  Henri  Jouan  published  an  account  of  the 
whales,  seen  or  captured  on  the  coast  of  France,4  which  contains  a  list  of  the 
occurrences  of  the  Basque  Whale  on  the  French  and  neighboring  coasts  for 
about  two  centuries.  These  are:  (1)  an  adult  female,  stranded  or  captured 
on  Isle  de  Re  in  1680, —  not  preserved  but  measurements  were  taken  and 
made  available  by  Fischer  in  1881  (republished  from  Segnette);  (2)  a  female 
and  young  in  the  harbor  of  San  Sebastian,  Jan.  14,  1854  —  the  young  one 
captured  and  its  skeleton  later  transferred  to  Copenhagen  and  studied  by 
Eschricht,  but  first  fully  described  by  Gasco  in  1879;  (3)  a  specimen  re- 
ported as  taken  at  San  Sebastian  Jan.  11,  1878;  (4)  a  young  female  taken 
near  Taranto,  in  the  Mediterranean,  Feb.  9,  1877,  the  skeleton  of  which 
was  preserved,  and  described  by  Capallini  as  Balcena  tarentina,  and  rede- 
scribed  later  by  Gasco  and  referred  by  him  to  B.  biscayensis ;  (5)  a  specimen 
embayed  early  in  November,  1881,  near  Fontarabie,  in  the  western  end  of 
the  Mediterranean,  and  though  attacked  by  fishermen  finally  escaped  to 
the  open  sea;  (6)  a  specimen,  supposed  to  represent  this  species,  seen  but 
not  taken,  Dec.  24,  1887,  near  San  Sebastian;  (7)  two  seen  and  one  taken 
by  fishermen  near  Algiers,  in  the  western  part  of  the  Mediterranean,  in 
February  or  March,  1888;  to  which  should  apparently  be  added  (8)  the 
Guettaria  specimen,  taken  Feb.  3,  1878,  and  its  skeleton  preserved  in  a 
museum  at  San  Sebastian  and  described  by  Graells  in  1889.  These  eight 
supposed  instances  resulted  in  the  preservation  of  three  skeletons  and  the 
external  measurements  of  another  specimen. 

Ridewood,  on  the  structure  of  the  'Bonnet,'  1901. —  A  paper  by  W.  G. 
Ridewood,  published  in  1901, 5 on  the  structure  and  origin  of  the  'bonnet* 

1  Les  C€tac€s  des  Mers  d'Europe.     Bull.  Acad.  roy.  de  Belgique,  3e  s6r.,  X,  1885,  pp.  707- 
732. 

2  Las  Ballenas  en  las  Costas  oceanicas  de  Espana.     Mem.  Real.  Acad.  de  Cienc.  de  Madrid, 
XIII,  pt.  3,  1889.  pp.  1-115,  pll.  i-ix. 

3  Cf.  True  Whalebone  Whales  of  the  Western  North  Atlantic,  p.  252. 

4  Apparition  des  Ce'tace's  sur  les  cotes  de  France.     Bull.  Soc.  Linn,  de  Normandie,  4e  se"r., 
IV,  1890,  pp.  137-164. 

6  On  the  Structure  of  the  Horny  Excrescence,  known  as  the  "Bonnet,"  of  the  Southern 
Right  Whale  (Balcena  australis).  Proc.  Zool.  Soc.  London,  1901,  pp.  44-47,  pi.  vi. 
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in  the  ''Southern  Right  Whale,"  is  chiefly  of  interest  as  a  histologies!  con- 
tribution, based  on  a  specimen  of  uncertain  origin,  by  perhaps  a  good  histol- 
ogist,  but  one  strangely  ignorant  of  the  well-known  function  of  this  structure, 
as  the  nidus  of  parasitic  crustaceans,  by  which  its  growth  is  promoted,  if 
not  originally  caused,  instead  of  being  due  to  the  failure  of  the  cornified 
layers  of  the  skin  "to  rub  off  at  their  normal  rate,  but  remain  and  accumu- 
late to  produce  a  hard  mass,  projecting  above  the  general  surface  of  the 
epidermis  as  a  kind  of  corn"  (!). 

True,  1904- — A.  most  important  recent  contribution  to  the  historv  of  the 
North  Atlantic  Right  Whale  is  contained  in  True's  'Whalebone  Whales  of 
the  Western  North  Atlantic/  *  The  references,  however,  to  its  general  . 
history  are  somewhat  scattered,  occurring  passim  under  the  following 
captions:  'Chapter  I.  The  earliest  references  to  Whalebone  Whales  in 
American  Waters'  (pp.  6-33).  'Chapter  II,  A  chronological  account  of 
important  contributions  to  the  natural  history  of  North  American  Whalebone 
W7hales'  (p'p.  34-77).  In  these  chapters  the  North  Atlantic  Right  Whale 
is  mentioned  informally,  or  incidentally,  in  connection  with  other  species 
of  Whalebone  WThales,  in  copious  extracts  from  original  sources,  for  the 
most  part  in  chronological  sequence.  In  '  Chapter  III.  A  review  of  Cope's 
and  Scammom's  Species'  (pp.  78-106),  an  account  is  given  (pp.  79,  80) 
of  Cope's  Balcena  cisarctica,  based  on  the  type  specimen  in  the  museum  of 
the  Philadelphia  Academy  of  Natural  Sciences.  Chapter  VIII  (pp.  244- 
268)  is  devoted  entirely  to  'The  North  Atlantic  Right  Whale,  Balcena 
glacialis  Bonnaterre.'  In  Chapter  X,  a  concise  description  of  Balcena 
glacialis  occupies  fifteen  lines  on  p.  298.  Five  plates  (42  to  46,  inclusive), 
from  photographs,  are  devoted  to  illustrations  of  this  species,  and  include 
the  skull  of  a  Long  Island  specimen  (dorsal,  lateral,  and  ventral  views,  pll. 
42  and  43);  two  views  of  the  skull  of  the  Charleston  specimen  (pll.  43  and 
45);  a  side  view  of  the  type  skeleton  of  Balcena  cisarctica  Cope  (pi.  44); 
the  left  scapula  of  four  different  skeletons  (pi.  45);  head  and  side  view  of  a 
specimen  in  the  flesh,  taken  at  Provincetown,  Mass.,  and  two  sternums 
(pi.  46).  The  text  figures  illustrate  the  nasal  bones  of  the  type  of  B.  cis- 
arctica (fig.  84,  p.  252);  the  sternums  of  the  Taranto,  of  an  Iceland,  and  of 
a  Long  Island  specimen,2  showing  wide  differences  of  form  (fig.  85-87,  p. 
258);  six  scapulse,  representing  five  American  specimens  and  the  Taranto 
specimen  (figs.  88-93,  p.  259). 


1  The  Whalebone  Whales  of  the  Western  North  Atlantic,  compared  with  those  occurring  in 
European  Waters,  with  some  observations  on  the  species  of  the  North  Pacific.     By  Frederick  W. 
True,  Head  Curator,  Department  of  Biology,  United  States  National  Museum.     Smithsonian 
Contributions  to  Knowledge,  Vol.  XXXIII,  1904.—  4to,  pp.  vii  +  332,  pll.  i-1,  and  97  text 

2  The  sternum  of  the  Long  Island  specimen  is  a  restoration,  wrongly  modeled  from  the 
sternum  of  a  Rorqual. 
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The  text  contains  an  exhaustive  summary  of  all  the  published  aeeounts 
of  the  external  and  osteological  characters  of  all  the  then  known  specimens, 
both  European  and  American,  and  much  original  matter  relating  to  several 
American  examples  not  previously  described.  Under  the  headings,  'size/ 
"external  proportions/  'color/  and  'osteological  characters/  detailed  com- 
parisons are  made  between  European  and  American  specimens,  with  numer- 
ous tables  of  comparative  measurements  of  the  total  length  in  the  flesh,  of 
the  skeleton,  skull,  and » various  individual  bones.  His  conclusions  are 
summarized  in  ten  propositions,  with  the  final  statement:  "While  there  are 
many  points  regarding  the  Nordcaper  that  need  to  be  further  investigated, 
there  is  at  present,  so  far  as  can  be  ascertained  from  the  material  available, 
no  valid  reason  for  separating  the  American  from  the  European  specimens  as 
distinct  species"  (p.  262).  He  then  devotes  several  pages  (pp.  262-267)  to 
a  consideration  of  the  "opinions  regarding  the  identity  of  the  Right  Whales 
of  the  Eastern  and  Western  Atlantic"  advanced  by  cetologists,  or  the  rela- 
tionship of  Balcena  biscayensis  to  B.  cisarctica,  from  Zorgdrager  and  Martens 
down  to  Van  Beneden,  Holder,  Guldberg,  and  other  late  writers.  He  fails, 
however,  to  notice  the  attitude  of  Flower  on  the  question  of  the  relation  of  the 
North  Atlantic  Right  Whale  to  the  Right  Whales  of  the  North  Pacific  and  the 
southern  hemisphere,  although  his  opinion  has  dominated  later  British  au- 
thors who  have  written  of  these  whales.  In  his  Chapter  XI,  'Whalebone 
Whales  of  the  Eastern  North  Pacific  Ocean/  True  treats  briefly  of  the  Right 
Whales  of  the  Northwest  Coast,  under  the  name  "Balcena  sieboldii  Gray 
(?),"  basing  his  notice,  in  lack  of  additional  material,  on  Scammon's  ac- 
count of  it,  and  closes  by  quoting,  without  comment,  Van  Beneden's  strongly 
expressed  conviction  that  the  Right  Whale  of  the  North  Pacific  is  a  distinct 
species  from  that  of  the  North  Atlantic. 

Andrews,  1908. —  Only  one  other  contribution  to  the  history  of  the  North 
Atlantic  Right  Whale  will  be  mentioned  in  the  present  connection, —  a 
notice  by  Roy  C.  Andrews  of  two  specimens1  captured  on  the  coast  of 
Long  Island,  New  York,  February  22,  1907,  and  secured  for  this  Museum, 
through  the  liberality  of  Mr.  Geo.  S.  Bowdoin  of  this  city.  As  the  prepara- 
tion of  these  specimens  for  shipment  to  the  Museum  was  made  under  the 
superintendence  of  Mr.  Andrews,  he  fortunately  had  opportunity  to  take 
notes  and  measurements  of  the  animals  while  in  the  flesh,  and  later  to  study 
the  skeletons  of  both  animals  at  the  Museum.  His  paper,  as  the  title  indi- 
cates, relates  to  the  external  and  internal  anatomy  of  these  specimens,  which 
were  both  females,  one  of  them  an  old  and  very  large  individual,  the  other 
about  two  thirds  grown.  In  addition  to  detailed  measurements  of  the  exter- 

1  Notes  on  the  External  and  Internal  Anatomy  of  Balcena  glacialis  Bonn.  Bull.  Amer. 
Mus.  Nat,  Hist.,  Vol.  XXIV,  1908,  pp.  171-182,  figs.  i-6. 
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nal  parts,  and  of  the  skull  and  various  other  portions  of  the  skeleton,  much 
information  is  given  regarding  the  vertebral  column,  pectoral  limb,  sturnum, 
scapula,  vertebrae,  etc.,  which  parts  are  illustrated  by  text  figures.  There 
is  also  a  figure  of  a  model1  of  the  adult  specimen,  carefully  made  from  the 
animal  by  James  L.  Clark,  animal  modeler  at  this  Museum,  which  is  doubt- 
less the  most  accurate  representation  of  the  external  form  of  this  species  yet 
published. 

III. —  RELATIONSHIPS  AND  NOMENCLATURE. 

Relationships. —  As  already  shown  (antea,  pp.  281-288)  the  whalers  of  the 
early  part  of  the  seventeenth  century  recognized  the  Arctic  or  Greenland 
Right  Whale,  when  they  first  met  with  it  in  the  Spitzbergen  seas,  as  a  very 
different  animal  from  the  Right  Whale  that  for  several  centuries  had  been 
the  foundation  of  the  whale-fishery  of  the  temperate  North  Atlantic,  and  it 
was  on  the  basis  their  crude  comparisons  of  the  two  species  in  the  annals  of 
their  craft  that  they  were  recognized  as  distinct  by  the  systematists  of  the 
eighteenth  century.  Later,  however,  Cuvier  united  them  as  a  single  species, 
owing  to  the  absence  of  specimens  of  the  more  southern  form,  and  influenced 
largely  by  the  opinion  of  Scoresby  (see  antea,  p.  289),  whose  personal  knowl- 
edge of  the  subject  was  confined  to  the  Right  Whale  of  the  Arctic  seas. 
Eschricht,  from  his  study  of  the  literature  became  convinced  that  the 
North  Atlantic  and  the  Greenland  animals  not  only  differed  widely  in  their 
general  conformation,  but  occupied  distinct  geographic  areas.  He  had  not 
then  seen  a  specimen  of  the  North  Atlantic  species,  and  when  he  later  had 
opportunity  to  study  the  now  famous  San  Sebastian  specimen,  he  was  able 
to  announce  that  it  not  only  represented  a  species  distinct  from  the  Green- 
land Whale,  but  one  that  was  not  at  all  nearly  related  to  it,  it  much  more 
closely  resembling  Balcena  australis  of  the  southern  hemisphere.  Unfortu- 
nately the  publication  of  his  memoir  on  this  specimen  was  prevented  by  his. 
death,  and  the  osteological  characters  of  the  species  remained  undescribed 
till  nearly  twenty  years  later,  when  a  second  representative  of  it  was  cap- 
tured in  the  Mediterranean,  and  its  external  and  osteological  characters- 
were  described  and  illustrated  by  Capellini  in  1877  and  by  Gasco  in  1878. 
In  the  meantime,  however,  it  had  received  wide  recognition  in  the  literature 
of  zoology  under  the  name  Balcena  biscayensis. 

In  1864,  J.  E.  Gray3  proposed  to  separate  the  Right  W7hales  into  two 
generic  groups,  retaining  in  Balcena  only  B.  mysticetus  Linn.,  arid  founding 


1  Ihe  scale  given  in  the  title  to  this  illustration,  "  1  inch  to  1  foot,"  relates  to  the  model  and 
not  to  the  animal.     The  model  is  about  -ft  natural  size  (linear). 

2  Proc.  Zool.  Soc.  London,  1864,  pp.  199-201. 
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his  new  genus  Eubalwna  on  B.  australis  Desm.  He  was  unable  to  satis- 
factorily identify  B.  biscayensi*,  which  later  he  regarded  it  as  having  no 
"zoological  basis,"  and  still  later  referred  it  to  his  genus  Hunterus,  after 
having  also  considered  it  as  probably  not  separable  from  B.  mystwetus. 

These  two  groups  have  been  recognized  by  various  authors  as  well 
founded,  as  by  Flower  (in  1864  and  1869),  Van  Beneden,  and  Guldberg, 
and  by  the  latter  adopted  as  a  full  genus.  They  may  be  diagnostically  con- 
trasted as  follows:1 

Balcena. —  Head  and  body  enormously  thick  in  proportion  to  the  length,  with 
the  head  forming  about  one  third  of  the  total  length;  skull  greatly  arched,  thus 
affording  space  for  the  long  baleen,  which  differs  much  in  texture  as  well  as  length 
from  that  of  the  whales  of  the  Eubalcena  group. 

Eubalcena. —  Head  and  body  relatively  long  and  slender,  with  the  head  forming 
about  one  fourth  of  the  total  length;  skull  much  less  arched,  and  the  baleen  about 
one  half  shorter  than  in  Balcena,  and  also  much  thicker,  not  so  smooth,  and  with  a 
coarser  fringe. 

The  total  length  is  nearly  the  same  in  both  B.  mystwetus  and  E.  glacialix 
(=  Balcena  biscayensis  auct.),  but  the  bulk  of  the  former  is  enormously 
greater  than  in  the  latter,  especially  of  the  head,  which  results  in  great 
difference  in  external  proportions,  and  in  the  structural  details  of  the  skull. 
The  other  Right  Whales  (excepting  of  course  the  genera  Neobalcena  and 
Rhachianectes)  closely  resemble  the  North  Atlantic  species,  but  the  North 
Pacific  Right  Whale  is  apparently  larger  with  longer  baleen. 

Eubalsena  Gray. 

Eubalcena  GRAY,  P.  Z.  S.,  1864,  201,  589;  Ann.  and  Mag.  Nat.  Hist.  (3),  XIV, 
1864,  348;  Cat.  Seals  and  Whales,  1866,  91;  Synop.  Whales  and  Dolphins,  1868,  1; 
Suppl.  Cat.  Seals  and  Whales,  1871,  42.— FLOWER,  P.  Z.  S.,  1864,  390;  Trans.  Zool. 
Soc.  London,  VI,  1869,  115. —  VAN  BENEDEN  &  GERVAIS,  Osteogr.  des  Cetaces,  livr. 
4,  1868,  114  (in  text).— LILLJEBORG,  Nov.  Acta  Reg.  Soc.  Sc.  Upsala  (3),  VI,  1867, 
14. —  GULDBERG,  Christiania  Vidensk.-Selsk.  Forhandl.,  1891,  No.  8, 12;  Zool.  Jahrb., 
Abth.  f.  Syst.,  VII,  1893,  18. 

Monotypic,  with  Balcena  australis  Desmoulins  as  type. 

Four  species  of  Eubalcena  are  commonly  admitted  by  cetologists,  and 
seem  to  be  fairly  well  founded.  Two  occur  in  the  northern  hemisphere  and 
two  (possibly  three)  in  the  southern  hemisphere.  Those  of  the  northern 

1  In  this  connection  reference  may  be  made  to  the  four  genera  proposed  by  Eschricht  in 
1849  (Kong.  Danske  Vidensk.  Selsk.  Skr.,  5th  ser.,  naturv.  og  math.  Afd.,  I,  1849,  p.  108)  for 
the  species  of  whalebone  whales  as  then  known,  all  of  which  he  placed  in  a  comprehensive  group 
Balcena,  dividing  it  into  two  primary  divisions,  Liobalcena  (Right  Whales),  and  Ogmobalcena 
(Humpback  and  Finback  Whales).  The  latter  he  further  divided  into  Kyphobalcena  (Hump- 
backs^ Megaptera  Gray,  1846),  and  Pterobalcena  (Finbacks  =  Balcenoptcra  Lace"pede,  1804). 
His  Liobalcena  was,  as  here  denned,  the  same  as  the  Balcena  sensu  stricta  of  authors,  and,  no  type 
being  designated,  must  be  regarded  as  a  synonym  of  Balcena. 
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hemisphere  are  separated  from  those  of  the  southern  hemisphere  by  a  broad 
belt  of  tropical  and  subtropical  waters,  covering  not  less  than  fifty  degrees 
of  latitude;  the  species  of  the  two  hemispheres  are  not  only  restricted  to 
temperate  latitudes,  but  are  also  absent  from  the  Arctic  and  Antarctic  seas. 
On  the  other  hand,  the  home  of  B.  mysticetus  is  the  icy  waters  of  the  Arctic 
regions,  it  moving  southward  in  winter  on  the  closing  of  its  summer  haunts 
by  compact  ice;  it  has  also  no  representative  in  the  Antarctic  seas.  The 
species  of  Eubalcena  are  likewise  migratory,  moving  toward  warmer  lati- 
tudes with  the  approach  of  winter,  and  seeking  colder  latitudes  with  the 
return  of  the  warmer  season. 

It  is,  indeed,  physically  impossible  for  the  Right  Whales  of  the  north 
temperate  zone  to  visit  the  south  temperate  zone,  or  those  of  the  latter  to 
visit  the  former.  As  shown  by  Lieut.  H.  M.  Maury,1  on  evidence  that  has 
never  been  refuted  nor  seriously  contested,  the  torrid  zone  is  "forbidden 
ground"  for  the  right  whale;  "  .  .  .  .and  that  it  is  physically  as  impossible 
for  him  to  cross  the  equator  as  it  would  be  to  cross  a  sea  of  flame.  In  short, 
these  researches  show  that  there  is  a  belt  from  two  to  three  thousand  miles 
in  breadth,  and  reaching  from  one  side  of  the  ocean  to  the  other,  in  which 
the  right  whales  are  never  found"  (/.  c.,  p.  253).  As  this  condition  has 
continued  for  ages,  it  is  seemingly  unnecessary  to  institute  a  detailed  com- 
parison between  the  Right  Whale  of  the  North  Atlantic  and  its  congeners 
of  the  southern  seas.  Yet  a  comparatively  recent  English  authority  of  note 
(Flower,  see  antea,  p.  301)  has  lumped  them  altogether  as  one  species  under 
the  name  Balcena  australis.  This  strange  conservatism  is  still  maintained 
by  British  authors,  as  Lydekker,2  Beddard  3  and  Millais,4  in  their  recent 
popular  accounts  of  these  animals,  in  spite  of  the  fact  that  all  modern 
zoogeographic ,  knowledge  of  the  conditions  which  govern  the  geographic 
distribution  of  animals  is  utterly  opposed  to  such  a  conclusion.  The  case  is 
somewhat  different  with  the  Right  Whale  of  the  North  Pacific,  in  respect  to 
its  relation  to  its  congener  of  the  North  Atlantic.  They  have  their  ranges 
separated,  not  by  tropical  waters,  but  in  part  by  the  icy  barrier  of  the  Arctic 
seas,  and  in  part  by  immense  continental  areas;  there  is  also  evidence  of 
well-marked  diversity  in  size  and  other  characters,  although  the  North 
Pacific  species  is  scientifically  very  little  known. 

Nomenclature. —  As  already  shown  (antea,  p.  288),  the  Right  WThale  of 
the  North  Atlantic  was  provided  with  names  by  the  early  systematists,  as 
by  Klein  (1741),  who  called  it  Balwna  glacialis,  c.  borealis,  and  by  Brisson 
(1756),  who  named  it  Balcena  islandica,  but  as  both  of  these  authors  are 


1  Sailing  Directions,  7th  ed.,  1855,  p.  253. 

2  Royal  Natural  History,  Vol.  Ill,  sect.  5,  1895,  p.  12. 

3  A  Book  of  Whales,  1900,  p.  133. 

4  Mammals  of  Great  Britain  and  Ireland,  Vol.  Ill,  1906,  pp.  224-231. 
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pre-Linnsean,  their  names  are  not  open  to  consideration.  Bonnaterre,  in 
1789,  named  it  Balcena  ylaciaUs\  his  name,  based  on  the  Nordkaper  of 
previous  authors,  is  shown  by  his  description  and  references  to  be  clearly 
applicable  to  the  present  species.  Lacepede,  in  1804,  renamed  it  Balcena 
nordcaper,  with  primarily  the  same  basis.  Many  years  later  (1864),  J.  E. 
Gray  applied  the  name  Balcena  biscayensis  to  the  San  Sebastian  specimen, 
apparently  inadvertently,  through  giving  a  Latin  rendering  of  Eschricht's 
'Baleine  de  Basques/  since  he  ascribed  it  to-Eschricht,  and  the  species  has 
passed,  as  already  shown  at  length  (aniea,  p.  291),  into  literature  as  (( Balcena 
biscayensis  Eschricht."  The  following  year,  Cope  described  an  American 
specimen  of  what  is  considered  to  be  the  same  species  under  the  name 
Baloena  cisarctica,  in  the  belief  that  B.  biscayensis  had  not  been  properly 
founded.  In  1877,  another  synonym,  Balcena  tarentina,  was  added  by 
Capellini,  on  the  basis  of  a  straggler  taken  in  the  Bay  of  Taranto  in  the 
Mediterranean.  Other  late  names  have  been  based  on  fossil  fragments 
believed  to  be  also  referable  to  the  same  species.  These,  owing  to  their 
late  origin,  do  not  require  consideration ,  as  possible  substitutes  for  B. 
ylacialis  Lacepede. 

In  this  connection  it  is  necessary  to  consider  briefly  the  question  of  the 
possible  specific  distinctness  of  the  Right  Whales  of  the  two  sides  of  the 
North  Atlantic.  Unfortunately  the  skeletons  of  only  three  specimens  from 
the  European  coasts  have  ever  been  secured,  all  young  animals  (the  Ice- 
land specimens  are  of  course  not  pertinent),  and  no  American  example  has 
been  available  in  Europe  for  direct  comparison  with  any  of  them.  It  has 
been  generally  conceded,  however,  for  many  years  that  no  satisfactory 
differences  are  apparent  on  which  it  is  safe  to  separate  specifically  the  Ameri- 
can and  European  examples.  Mr.  True,  in  his  'Whalebone  Whales  of  the 
Western  North  Atlantic/  published  in  1904,  has  most  carefully  brought 
together  all  available  data  bearing  on  this  question,  which  he  has  presented 
and  discussed  with  great  fairness.  His  conclusions  confirm  those  of  pre- 
vious investigators,  and  for  the  present  there  seems  to  be  no  alternative 
but  to  give  them  full  acceptance,  namely,  that  "there  is  at  present.  .  .  .no 
valid  reason  for  separating  the  American  from  the  European  specimens  as 
distinct  species"  (/.  c.,  p.  262).  To  him  also  belongs  the  credit  of  reviving 
the  name  Balcena  glacialis  of  Bonnaterre  as  the  correct  name  for  the  species.1 

From  this  point  of  view  the  synonymy  and  principal  references  to  this 
species  may  be  given  as  follows: 


1  I  had  reached  the  same  conclusion  in  1881,  as  shown  by  the  following  transcript  of  the 
closing  lines  of  my  discussion  of  the  nomenclature  of  the  species:  "If  the  practice  of  substituting 
the  earliest  names  that  can  be  identified  in  the  light  of  present  knowledge  for  others  of  later  date 
that  have  become  familiar  through  long  use,  now  so  rife,  is  to  be  followed,  there  is  no  question  as 
to  the  tenability  of  Bonnaterre's  name,  which,  sooner  or  later,  some  one  will  revive,  in  view  of 
which  we  reluctantly  now  adopt  it."  —  .17  N 
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Eubalaena  glacialis  Bonnalcrrc. 
NORTH  ATLANTIC  RIGHT  WHALE. 

Sarda  EDGE,  Purchas  his  Pilgrims,  III,  1625,  471,  710. —  FISCHER,  Actes  Soc.  Linn. 

de  Bordeaux,  XXXV,  1881,  41-45. 
Sletbag  (of  the  Icelanders),  cf.  ESCHRICHT  &  REINHARDT,  Ray  Society  Memoirs  on 

Recent  Cetacea,  1866,  32-33. 
Die  Nord-Kaper  Wallfisch  MARTENS,   Spitzb.   oder  Groenland.     Reise-Beschreib., 

1675,  106. 
Whale  of  the  North  Cape  MARTENS,  Account  of  several  late  Voy.  and  Disc.,  London. 

1711,  [pt.  ii],  151. 
Noortkaper  ZORGDRAGER,  Bloeyende  Opkomst  der  Aloude  Hedendaagsche  Groenl. 

Visschery,  1720,  91. 

Right  or  Whalebone  Whale  DUDLEY,  Phil.  Trans.,  XXXIII,  1726,  256. 
Nordkapper  EGEDE,  Det  Gamle  Gronlands  Nye  Perlust.,  etc.,  1741,  40. —  AXDKKSON. 

Nachrichten  von  Island,  Gronland,  und  der  Strasse  Davis,  1746. —  FISCHER, 

Actes  Soc.  Linn,  de  Bordeaux,  XXXV,  1881,  36-40. 
Nord-CaperCRAKz,  Hist.  Groenland,  1765,  145. 
Baleine  d'  Islande  BRISSON,  Reg.  anim.,  1756,  350. 
Black  Whale;    True  Whale]    Whalebone  Whale,  Early  New  England  Whalers   (cf. 

DOUGLASS,  Summary,  Hist,  and  Polit.,  Brit.  Settlem.,  I,  1760,  56. 
Seven  feet  bone  Whale  ST.  JOHN  DE  CREVECOEUR,  Letters  from  an  American  Farmer, 

1782,  169. 

Atlantic  Right  Whale  SOUTHWELL,  Seals  and  Whales  of  British  Seas,  1881,  61-69. 
North  Atlantic  Right  Whale  ALLEN,  Science  (1),  I,  1883,  598,  599;  II,  1883,  134,  267 

(review  of  Holder's  paper). 
Balcena  glacialis,  c.  borealis  KLEIN,  Hist.  Pise.  Nat.,  Miss,  ii,  1741,  12  (ex  Zorgdrager). 

Cf.  FISCHER,  Actes  Soc.  Linn,  de  Bordeaux,  XXXV,  1881,  40. 
Balcena  islandica  BRISSON,  Reg.  anim.,    1756,  350   (ex   Klein,   Anderson,  etc.), — 

TIEDEMANN,  Zool.,  1808,  571. —  DEWHURST,  Nat.  Hist.  Cetacea,  1834,  86-91. 
Balcena  mysticetus  islandica  KERR,  Anim.  Kingd.,  I,  1792,  357. 
Balcena  glacialis  BONNATERRE,  Cetologie,  1789,  3  (ex  Klein,  Brisson,  Anderson,  etc.). 

—  VIREY,  Nouv.  Diet.  Sci.  nat.,  Ill,  1816,  183-185.— CUVIER,  Regne  anim.,  I, 

1817,    286.— [MILLAR],    Encyc.    Brit.,    5th   ed.,    V,    1817,    330. —  DESMAREST. 

Mamm.,  1822,  527.— DESMOULINS,  Diet,  class.  d'Hist.  nat.,  II,  1822,  161.— 

HARLAN,  Faun.  Amer.,   1825,  297. —  LESSON,  Man.  de  Mamm.,   1827,  425. — 

ALLEN,  1881,  MSS.—  TRUE,  Whalebone  Whales  West.  N.  Atlantic,  1904,  245- 

268,  298,  pll.  xlii-xlvi  (summary  of  present  knowledge,  with  comparison  of  all 

European  and  American  descriptions,  and  much  new  material  described  and 

figured). —  ANDREWS,  Bull.  Amer.  Mus.   Nat.  Hist.,  XXIV,  171-182,  figs.  1-6 

(new  material  described  and  figured). 
Balcena  glacialis  ft.  GMELIN,  Syst.  Nat.,  I,  1788,  223   (ex  Brisson,  Klein,  etc.).— 

G[ERADIN],  Diet.  Sci.  Nat,,  III,  1816,  438. 
Balcena  nordcaper  LACEPEDE,  Hist,  nat,  des  Cetaces,  1804,  103-110  (part),  based  on 

Klein,  Anderson,   Brisson,   etc.). —  SONNINI,   Buffon's    Hist,   nat.,   nouv.   ed., 

Cetaces,  180-188  (part). 
Balcena  mysticetus  (not  of  Linnaeus),  most  authors  prior  to  1860  (in  part). —  GRAY, 

Cat.  Seals  and  Whales,  1866,  81-88  (in  part). 
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Baleine  franche  du  (jolfe  de  Biscaye  ESCHRICHT,  Compt.  rend.  Acad.  Sci.  Paris,  L. 
1860,  224. 

Baleine  de  Biscaye  ESCHRICHT,  in  Van  Beneden  &  Gervais,  Osteogr.  des  C£tac6s, 
livr.  4,  1868,  98. 

Balcena  biscayensis  GRAY,  P.  Z.  S.,  1864,  201  (an  incidental  reference  to  the  "Right 
Whale  of  the  Bay  of  Biscay,  Eschricht");  Cat.  Seals  and  Whales,  1866,  89  (ex 
Eschricht,  as  above,  without  description);  Ann.  and  Mag.  Nat.  Hist.  (4),  I, 
1868,  244;  ibid.,  VI,  1870,  200,  391.—  FLOWER,  P.  Z.  S.,  1864,  394  (also  referred 
to  Eubalcena,  the  specific  name  being  ascribed  to  Eschricht). —  VAN  BENEDEN, 
Bull.  Acad.  roy.  de  Belgique  (2),  XXV,  1868,  15,  16;  Osteogr.  des  Cetace"s,  livr. 
4,  1868,  90-110,  pi.  vii  (at  least  mainly);  Bull.  Acad.  roy.  de  Belgique  (2), 
XXVI,  1868,  7-17  (passim);  ibid.  (2),  XLIII,  1877,  741-745;  ibid.  (2),  XLIX, 
1880,  313-315;  ibid.  (3),  IV,  1882,  407-414;  ibid.  (3),  X,  1885,  212-214  (occur- 
rence on  coast  of  United  States),  709,  710  (and  Norway). —  FISCHER,  Compt. 
rend.  Acad.  Sci.  Paris,  LXXII,  1871,  298-300  (historical  and  systematic);  Ann. 
des  Sci.  nat.  (5),  XV,  1872,  1-20  (chiefly  historical);  Actes  Soc.  Linn,  de  Bor- 
deaux, XXXV,  1881,  5-220,  pll.  i-viii  (historical  and  systematic). —  GASCO, 
Atti  roy.  Accad.  Sci.  Napoli,  VII,  1878,  1-47,  pll.  i-ix  (descrip.  of  Taranto 
specimen);  Compt.  rend.  Acad.  Sci.  Paris,  LXXXVII,  1878,  410-412  (on  various 
bones  from  coast  of  Finmark);  Ann.  and  Mag.  Nat'.  Hist.  (5),  II,  Dec.  1878, 
495-497  (translation  of  the  last);  Ann.  Mus.  civ.  di  stor.  nat.  Geneva,  XIV, 
1879,  573-608  (first  account  of  osteol.  of  San  Sebastian  specimen). —  MARKHAM, 
P.  Z.  S.,  1881,  969-976  (early  Basque  whale-fishery);  Nature,  XXV,  1882,  365- 
368.—  GIGLIOLI,  Nature,  XXV,  1882,  505  (reference  to  the  Taranto  specimen).— 
HOLDER,  Bull.  Amer.  Mus.  Nat.  Hist.,  I,  No.  4,  May,  1883,  117-120,  pll.  x-xiii 
(hist,  and  syst.);  GULDBERG,  Bull.  Acad.  roy.  de  Belgique  (3),  VII,  1884,  374- 
402  (chiefly  historical);  Nature,  XXX,  1884,  148,  149.— SOUTHWELL,  Proc. 
Nat.  Hist.  Soc.  Glasgow,  V  (1880-1883),  1884,  66-69;  Trans.  Norfolk  and 
Norwich  Nat.  Soc.,  Ill  (1879-1884),  1884,  228-230  (supposed  occurrence  on 
coast  of  Scotland). —  NEWTON,  Quart.  Journ.  Geol.  Soc.  London,  XLII,  1866, 
316-324,  pi.  xi  (fossil  in  Norfolk  "  forrest  bed."— GRAELLS,  Mem.  R.  Acad. 
Cienc.  Madrid,  XIII,  pt.  3,  1889,  86-88  (passim,  pp.  1-110),  pll.  i-ix.— JOUAN, 
Bull.  Soc.  Linn.  Normandie  (4),  IV,  1890,  141-144  (recent  captures  in  European 
waters). 

Eubalcena  biscayensis  FLOWER,  P.  Z.  S.,  1864,  391. —  GULDBERG,  Christiania  Vidensk.- 
Selsk.  Forhandl.,  1891,  1-14;  Zool.  Jahrb.,  Abth.  f.  Syst,,  VII,  1893,  1-20, 
pll.  i,  ii  (extern,  and  osteol.  characters,  etc.,  based  on  Iceland  specimens). 

Balcena  (Hunterius)  biscayensis  GRAY,  Ann.  and  Mag.  Nat.  Hist.  (4),  I,  April,  1866, 
244. 

Balcena  cisarctica  COPE,  Proc.  Acad.  Nat.  Sci.  Phila.,  1865,  168  (prelim,  description), 
273;  Contr.  Hist,  Cetacea,  1866,  2  (same);  in  ALLEN,  Bull.  Mus.  Comp.  Zool., 
I,  No.  8,  1869,  202  (covers  notes  by  N.  E.  At  wood  on  its  occurrence  in  Mass.); 
Proc.  Acad.  Nat,  Sci.  Phila.,  1868,  194;  ibid.,  1874,  89  (Raritan  Bay,  N.  J.).— 
GRAY,  Ann.  and  Mag.  Nat.  Hist.  (4),  I,  April,  1868,  244  (referred  to  his  genus 
Eubalcena)]  ibid.  (4),  VII,  Sept,  1870,  200.—  VAN  BENEDEN,  Osteog.  des Cetaces, 
livr.  4,  1868,  pi.  vii  (tympanic  bone  of  type  described  and  figured);  Bull. 
Acad.  roy.  de  Belgique  (2),  XXVI,  1868,  15  (referred  to  B.  biscayensis). — 
FISCHER,  Compt.  rend.  Acad.  Sci.  Paris,  LXXII,  1871,  298-300;  Ann.  des  Sci. 
Nat.  (o).  XV.  1872.  art.  3,  1-20  (history  and  specific  relations);  Actes  Soc.  Linn. 
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de  Bordeaux,  XXXV,  1881,  10-55  (history,  migrations,  relationship). —  GASCO, 
Compt.  rend.  Acad.  Sci.  Paris,  LXXXVII,  1878,  412  (referred  to  B.  biscayensis); 
Ann.  and  Mag.  Nat.  Hist.  (5),  II,  Dec.  1878,  497;  Ann.  Mus.  civ.  Geneva, 
XIV,  1879,  582.—  HOLDER,  Bull.  Amer.  Mus.  Nat,  Hist,,  I,  No.  8,  May,  1883, 
99-139,  pll.  x-xiii  (extern,  and  osteol.  characters,  histor.  observations,  etc.; 
first  figures  of  American  specimens). 

Eubalama  cisarctica  GRAY,  Ann.  and  Mag.  Nat.  Hist.  (4),  VI,  1870,  391. 

Balcena  britannica  GRAY,  Ann.  and  Mag.  Nat.  Hist.  (4),  VI,  Sept.,  1870,  200  (fossil 
cervical  vertebrae  from  Lyme  Regis,  Engl.). 

Balcena  tarentino  CAPELLINI,  Mem.  R.  Accad.  Sci.  Bologna  (3),  VIII,  1877,  3-32,  pll. 
i-iii  (first  description  of  Taranto  specimen). —  DORAN,  Ann.  and  Mag.  Nat.  Hist. 
(4),  XX,  1877,  328  (ex  Capellini).— GASCO,  Atti  R.  Accad.  Sci.  Napoli,  VII, 
No.  16, 1878,  1-47  (Taranto  specimen,  redescribed  and  referred  to  B.  biscayensis. 
as  done  by  all  subsequent  writers). 


IV. —  GEOGRAPHICAL  DISTRIBUTION,  MIGRATIONS,  AND  COMMERCIAL 

EXTINCTION. 

It  being  conceded  by  leading  cetologists  that  the  Right  Whale  of  the 
western  North  Atlantic  is  not  specifically  separable  by  any  external  or 
osteological  characters  from  the  Right  Whale  of  the  eastern  North  Atlantic, 
the  limits  of  its  range  may  be  given  in  general  terms  as  extending  (formerly 
at  least)  over  practically  the  whole  North  Atlantic, —  from  the  coast  of  Flor- 
ida and  the  Bermudas  on  the  western  side  to  the  entrance  to  Davis  Strait, 
the  southern  and  southwestern  coast  of  Greenland,  and  the  waters  about 
Iceland;  and  on  the  eastern  side  from  the  coast  of  Spain  and  (casually  at 
least)  the  Mediterranean  Sea  northward  to  the  seas  between  Norway  and 
Spitzbergen;  in  other  words,  approximately  that  part  of  the  North  Atlantic 
between  the  January  isotherms  of  10°  and  50°  Fahrenheit,  it  occupying 
the  northern  part  of  this  area  in  summer,  and  the  southern  part  in  winter. 
Its  summer  range  thus  slightly  overlaps  the  winter  range  of  the  Greenland 
Right  Whale,  which  is  also  migratory,  being  driven  from  its  summer  resort 
in  the  Polar  seas  by  the  winter  ice;  but  it  is  not  probable  that  both  ever 
occupy  the  same  area  at  the  same  time.1 

The  early  annals  of  the  Whale  Fishery  show  that  this  whale  was  hunted 
in  winter  in  the  Bay  of  Biscay,  and  in  summer  was  killed  in  large  numbers 
in  the  waters  between  Spitzbergen  and  the  North  Cape.  Also  that  at  a  later 
period  the  Basque,  Norwegian,  Dutch,  and  other  whalers  hunted  it  in  sum- 
mer in  the  seas  about  Iceland,  and  off  the  southeastern  coast  of  Greenland, 
in  the  Straits  of  Belle  Isle,  and  in  the  Gulf  of  St.  Lawrence;  and  that  in 

Mr.  A.  Howard  Clark  says:  "  Resolution  Island,  at  the  entrance  to  Cumberland  Inlet,  is  a 
good  ground  for  both  bowhead  and  right  whales  during  April  and  May,"  but  on  what  authority 
is  not  stated  (cf.  'History  and  Present  Condition  of  the  Fishery,' in  Fisheries  and  Fishery  In- 
dustries of  the  United  States,  Section  V,  Vol.  II,  1877,  p.  18). 
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winter  they  were  taken  in  Massachusetts  Bay,  off  the  coast  of  Long  Island, 
in  Delaware  Bay,  and  along  the  coast  of  North  Carolina.  There  is,  however, 
scant  evidence  that  they  were  ever  numerous  off  Florida  or  around  the  Ber- 
mudas. 

It  is  this  species  which  formed  the  chief  basis  of  the  Basque  Whale 
fishery  "from  time  immemorial/'1  and  of  that  of  all  the  seafaring  nations  of 
the  thirteenth  to  the  seventeenth  centuries.  The  pursuit  was  so  persistent 
that  it  became  exterminated  on  the  Atlantic  coast  of  Europe  by  the  end 
of  this  period,  and  a  like  fate  later  overtook  it  on  the  western  side  of  the 
Atlantic. 

As  early  as  the  middle  of  the  sixteenth  century  the  Basque  whalers  were 
engaged  in  its  capture  in  the  Gulf  of  St.  Lawrence,  where,  and  in  the  neigh- 
boring waters,  they  maintained  an  extensive  whale-fishery  during  the  follow- 
ing century,  when  this  region  became  common  ground  for  the  whaling  fleets 
of  various  nationalities;  and  it  had  here  also  become  almost  exterminated 
when  the  Bowhead  or  Greenland  Right  Whale  became  in  turn  the  princi- 
pal basis  of  this  long  continued  industry. 

The  first  settlers  in  New  England  and  the  Middle  States  found  this  species 
abundant  on  their  arrival  to  these  shores,  and  were  not  slow  to  avail  them- 
selves of  so  valuable  an  asset.  During  the  middle  of  the  seventeenth  century 
whaling  was  established  at  Cape  Cod,  at  Martha's  Vineyard,  at  Nantucket, 
on  Long  Island,  and  in  Delaware  Bay,  the  whales  being  pursued  at  first  in 
boats  from  the  shore,  and  later  in  small  vessels  in  the  open  sea.  By  the  mid- 
dle of  the  eighteenth  century  it  had  become  so  reduced  in  numbers  that  its 
pursuit  was  no  longer  profitable,  and  the  whalers  from  these  ports  repaired 
to  distant  seas,  and  other  species  became  their  prey.  A  small  remnant, 
however,  remained,  and  a  few  are  still  captured  nearly  every  year  at  different 
points  along  the  eastern  coast  of  North  America,  as  in  the  entrance  to  Davis 
Strait,  and  from  Cape  Cod  southward  to  the  Carolinas,2  and  at  much  rarer 
intervals  near  Iceland  and  in  European  waters. 

1  Cf.  Clements  R.  Markham  '  On  the  Whale  Fishery  of  the  Basque  Provinces  of  Spain. ' 
Proc.  Zool.  Soc,  London,  1881,  pp.  969-976;   Nature,  XXV,  1882,  pp.  365-368,  Feb.  16,  1882. 
See  previous  reference  to  Markham  under  'General  History '  (antea,  p.  280). 

2  A.  Howard  Clark,  writing  twenty  years  ago,  stated  that  this  species  was  "taken  during 
the  summer  months  off  the  southern  end  of  Greenland  and  to  a  limited  extent  in  the  lower  part 
of  Davis  Strait,  near  Resolution  Island.     Along  the  eastern  coast  of  the  United  States  they  are 
occasionally  captured  by  shore  whalemen,  especially  at  the  whaling  stations  of  North  Carolina. 
During  the  winter  months,  whalers  find  them  on  the  Hatteras  Ground,  in  the  Gulf  of  Mexico, 
and  the  Caribbean  Sea.     At  no  particular  place  in  the  North  Atlantic  are  they  now  abundant, 
though  they  were  formerly  taken  in  great  numbers  close  to  the  New  England  shore,  and  east- 
ward of  the  Newfoundland  fishing-banks"  (Fisheries  and  Fishing  Industries  of  the  United  States, 
Sect.  V.  Vol.  II,  1887,  pp.  15-16). 

No  authority  is  given  for  the  statement  that  "whalers  find  them in  the  Gulf  of  Mexico, 

and  the  Caribbean  Sea,"  and  in  the  face  of  explicit  statements  that  it  is  not  found  there,  its 
occurrence  in  these  waters  seems  highly  doubtful.  Later  in  the  same  paper  Mr.  Clark  himself 
quotes  from  an  article  in  the  '  London  Field'  (I.  c.,  p.  214)  a  passage  from  Alleyne  S.  Archer, 
based  on  fourteen  years'  experience  in  the  whale  fishery  at  Barbadoes,  stating  that  "  Right  whales 
and  sperm  whales  are  never  seen  in  these  waters  [Caribbean  Sea],  but  the  latter  are  often  taken 
amongst  the  Leeward  Islands." 
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According  to  Markham1  and  other  authorities,  the  Basque  shore  whale- 
fishery,  as  already  stated,  was  a  well-established  industry  as  early  as  the 
twelfth  century,  and  probably  by  the  tenth,  and  was  pursued  so  persistently 
that  by  the  middle  of  the  seventeenth  century  the  whales  had  become  so 
scarce  off  the  coast  of  Spain  and  France  that  these  pioneers  in  the  whaling 
industry  had  long  before  this  date  begun  to  make  long  voyages  in  its  pursuit, 
transferring  their  activities  to  the  seas  about  Iceland  and  Newfoundland,  to 
which  they  began  to  make  voyages  in  the  last  half  of  the  sixteenth  century. 
It  was  also  hunted  between  Norway  and  Spitsbergen  so  incessantly  by  the 
Norwegian,  Dutch  and  German  whalers  during  the  sixteenth  and  seventeenth 
centuries  that  it  had  also  here  become  scarce,  and  its  pursuit  practically 
abandoned  for  that  of  the  Greenland  Whale.  By  the  middle  of  the  eight- 
eenth century  it  is  a  matter  of  record2  that  the  New  England  whalemen  re- 
paired to  the  Newfoundland  whaling  grounds  in  pursuit  of  whales,  owing 
to  the  great  decrease  in  numbers  of  the  present  species  along  the  Atlantic- 
coast  of  the  United  States. 

The  pursuit  of  this  species  along  the  coast  of  New  England  and  the  Mid- 
dle States  began  in  a  small  way  with  the  earliest  settlement  of  the  country 
by  Europeans,  at  first  in  boats  along  the  shore,  and  later  in  small  vessels 
in  the  open  sea,  as  is  shown  by  the  following  excerps  from  various  author- 
ities. A  few  whales,  in  addition  to  stranded  or  drift  whales,  were  taken 
in  Massachusetts  Bay  as  early  as  1631,  and  whaling  began  to  be  prosecuted 
at  Martha's  Vineyard  in  1652,  and  at  Nantucket  in  1672;  it  was  first  estab- 
lished at  Southampton,  on  Long  Island,  in  1644,  and  at  Easthampton  in 
1651,  and  had  become  quite  active  by  1688,  and  was  subjected  to  legal  regu- 
lation in  1672.  The  whaling  season  began  early  in  November  and  ended 
usually  by  the  middle  or  toward  the  last  of  March,  although  whales  were 
sometimes  seen  as  early  as  the  middle  of  October  and  as  late  as  April.  From 
1720  on,  whaling  was  carried  on  in  small  vessels  in  the  open  sea,  as  well  as  in 
boats  from  the  shore.  By  1750,  the  whales  had  become  so  few  that  pursuit 
of  them  as  an  industry  was  practically  abandoned,  but  they  have  been  taken 
at  various  points  along  the  coast  from  Massachusetts  Bay  to  North  Carolina, 
at  intervals,  from  this  date  till  the  present  time,  by  boats  from  the  shore, 
particularly  from  the  southern  side  of  Long  Island  and  on  the  coast  of  North 
Carolina,  one  or  two,  and  sometimes  more,  being  taken  in  a  single  season, 
but  usually  only  at  intervals  of  several  years. 

Respecting  its  former  abundance  along  the  New  England  coast,  the 
following  passages  are  of  interest. 


1  A.  Howard  Clark,  I.  c.,  pp.  969-976. 

2C7.,  especially,  Alexander  Starbuck's  'History  of  the  American  Whale  Fishery  from  its 
Sp.?5i8,  plTvi.°f  thC  U"  S-Commissi°ner  of  Fish  and  Fisheries, 


I'.tos.j  Mini,   The  North  Atlantic  Ki</lit   Whale.  315 

In  Mourt's  'A  brief  Relation  of  the  Discovery  and  Plantation  of  New 
England,'  published  originally  in  1622,1  we  find  enumerated  among  the 
advantages  offered  by  Plymouth  as  a  place  of  settlement  the  following: 
"Thirdly,  Cape  Cod  was  like  to  be  a  place  of  good  fishing;  for  we  saw  daily 
great  whales  of  the  best  kind  for  oil  and  bone,  come  close  aboard  our  ship, 
and  in  fair  weather  swim  and  play  about  us;  there  was  once  one,  when  the 
sun  shone  warm,  came  and  lay  above  water,  as  if  she  had  been  dead,  for  a 
good  while  together,  within  half  a  musket-shot  of  the  ship.  ..."  This  was, 
of  course,  early  in  the  month  of  December,  1620,  and  the  species  referred 
to  could  not  have  been  other  than  that  here  under  consideration. 

/accheus  Macy,  in  his  account  of  Nantucket,2  dated  "Nantucket,  15th 
of  5th  month,  1792,"  alludes  briefly  to  the  whale-fishery,  in  which  he  says: 
"The  whale  fishery  began  at  Nantucket  in  the  year  1690.  One  Ichabod 
Paddock  came  from  Cape  Cod  to  instruct  the  people  in  the  art  of  killing 
whales,  in  boats  from  the  shore.  This  business  flourished  till  about  the  year 
1760,  when  the  whales  appeared  generally  to  have  deserted  the  coast.  .  .  .In 
the  year  1718,  the  inhabitants  began  to  pursue  whales  on'  the  ocean,  in  small 
sloops  and  schooners,  from  thirty  to  forty-five  tons.  The  blubber  was 
brought  home  in  large  square  pieces,  and  tried  or  boiled  in  try-houses.  In 
a  few  years,  vessels  from  sixty  to  eighty  tons  were  employed  and  the  oil 
boiled  out  in  try  works  at  sea.  When  the  late  war  began  with  Great  Britain 
we  had  a  fleet  of  about  one  hundred  and  forty  sail,  consisting  of  large  sloops, 
schooners,  and  brigs.  But  when  the  war  ended,  we  were  reduced  to  about 
thirty  old  hulks.  Our  voyages  are  now  long  and  distant.  .  .  ."(/.  c.,  p.  157). 

William  Douglass,  in  his  'Summary,  Historical  and  Political,.  .  .  .of  the 
British  Settlements  in  North  America'  (London,  1760),  in  speaking  of  the 
New  England  Whale-fishery  (Vol.  I,  pp.  296-298)  says:  "WThales,  that  is 
the  true  or  bone  whales  go  southward  (they  are  passengers  according  to 
the  seasons)  towards  winter,  and  return  northward  in  the  spring.  Formerly, 
in  New-England  Cape-cod  embayed  them,  but  being  much  disturbed  (they 
seem  to  have  some  degree  of  reason)  they  keep  a  good  offing .... 

"New-England  whaling  at  present  is  by  whaling  sloops  or  schooners 
with  two  whale-boats  and  thirteen  men;  each  boat  has  an  harpooner,  a 
steersman,  and  four  rowers;  the  whale-boats  do  not  use  thaughts,  but 
nooses  for  their  oars,  upon  account  of  expedition;  because  only  by  letting 
go  their  oars,  without  loosing  of  them,  they  keep  expeditiously  long  side  of 
the  whale.  The  best  place  of  striking  a  whale  is  in  her  belly,  about  one- 
third  from  her  gills;  the  fast  is  a  rope  of  about  twenty-five  fathom;  then  a 

1  Here  quoted  from  Massachusetts  Hist.  Coll.,  2d  ser.,  Vol.  IX,  p.  36. 

2  A  short  Journal  of  the  first  settlement  of  the  island  of  Nantucket,  with  some  of  the  most, 
remarkable  things  that  have  happened  since,  to  the  present  time.     Coll.  Massachusetts  Hi>t. 
Soc.,  Ill,  1794,  pp.  155-161. 
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drudge  or  stop-water,  a  plank  of  about  two  feet  square,  with  a  stick  through 
its  center;  to  the  further  end  of  this  stick,  is  fastened  a  tow-rope,  called  the 
drudge  rope,  of  about  fifteen  fathom;  they  lance,  after  having  fastened  her 
by  the  harpoon,  till  dead. 

"The  New  England  whalers  reckon  so  many  ct.  wt.  bone,  as  bone  is 
feet  long:  for  instance,  sevenfoot  bone  gives  700  wt.  bone:  New  England 
bone  scarce  ever  exceeds  nine  feet;  and  100  barrels  of  oil  is  supposed  to 
yield  1000  wt.  of  bone :  whales  killed  in  deep  water,  if  they  sink,  never  rise 
again  ....*' 

Hector  St.  John,  in  his  account  of  the  island  of  Nantucket,1  gives  inci- 
dentally a  brief  notice  of  the  origin  of  whaling  from  that  island.  He  says: 
"The  first  proprietors  of  this  island,  or  rather  of  this  town,  began  their 
career  of  industry  with  a  single  whale-boat,  with  which  they  went  to  fish  for 
cod;  the  small  distance  from  their  shores  at  which  they  caught  it  enabled 
them  soon  to  increase  their  business,  and  those  early  successes,  first  led  them 
to  conceive  that  they  might  likewise  catch  the  whales,  which  hitherto  sported 
undisturbed  on  their  banks.  After  many  trials  and  several  miscarriages, 
they  succeeded;  thus  they  proceeded,  step  by  step;  the  profits  of  one  suc- 
cessful enterprise  helped  them  to  purchase  and  prepare  better  materials 
for  a  more  extensive  one :  as  they  were  attended  with  little  costs,  their  profits 
grew  greater.  The  south  sides  of  the  island  from  east  to  west,  were  divided 
into  four  equal  parts,  and  each  part  assigned  to  a  company  of  six,  which 
though  thus  separated,  still  carried  on  their  business  in  common.  Tn  the 
middle  of  the  distances  they  erected  a  mast,  provided  with  a  sufficient 
number  of  rounds,  and  near  it  they  built  a  temporary  hut,  where  five  of  the 
associates  lived,  whilst  the  sixth  from  his  high  station  carefully  looked 
toward  the  sea,  in  order  to  observe  the  spouting  of  the  whales.  It  may 
appear  strange  to  you,  that  so  slender  a  vessel  as  an  American  whale-boat, 
containing  six  diminutive  beings,  should  dare  to  pursue  and  attack,  in  its 
native  element,  the  largest  and  strongest  fish  that  nature  hath  created.  Yet 
by  the  exertion  of  an  admirable  dexterity,  improved  by  a  long  practice,  in 
which  these  people  are  become  superior  to  any  other  whalemen ;  by  knowing 
the  temper  of  the  whale  after  her  first  movement,  and  by  many  other  useful 
observations ;  thev  seldom  failed  to  harpoon  it,  and  bring  the  huge  leviathan 
on  the  shores.  Thus  they  went  on  until  the  profits  they  made,  enabled  them 
to  purchase  larger  vessels,  and  to  pursue  them  farther,  when  the  whales 
quitted  their  coasts;.  ..." 

Not  only,  in  early  times,  were  many  whales  taken  along  the  shores  of 
Xantucket  and  Martha's  Vineyard,  but  also  along  the  southern  shore  of 

1  Letters  from  An  American  Farmer,  ed.  of  1782,  pp.  153-154. 


1908.]  Allen,  The  North  Atlantic  Right  Whale.  317 

Long  Island,  particularly  at  the  eastern  end  of  the  island,  being  at  first 
pursued  in  open  boats  from  the  shore,  as  along  the  coast  of  New  England. 
Southold  and  East  Hampton  were  for  a  time  especially  noted*  for  this  enter- 
prise. Hubbard,  in  his  '  History  of  New  England/  speaks  of  Southold 
as  the  place  "where  the  inhabitants  of  late  [about  1680]  have  fallen  upon 
the  killing  of  whales,  that  frequent  the  south  side  of  the  island  in  the  latter 
part  of  the  winter,  wherein  they  have  a  notable  kind  of  dexterity;  and  the 
trade  that  ariseth  therefrom  hath  been  very  beneficial  to  all  that  end  of  the 
island."  Again  he  says:  "Upon  the  south  side  of  Long  Island,  in  the 
winter,  lie  store  of  whales  and  grampuses,  which  the  inhabitants  begin  with 
small  boats  to  make  a  trade  of  catching,  to  their  no  small  benefit."  1 

Somewhat  earlier  than  this  Samuel  Mavericke,  in  a  letter  to  Col.  Richard 
Niccolls,  dated  "New  Yorke,  July  5th  1669"  wrote  in  relation  to  Whales, 
as  follows:  "On  ye  East  end  of  Long  Island  there  were  12  or  13  whales 
taken  before  ye  end  of  March,  and  what  since  wee  heare  not:  here  are  dayly 
some  seen  in  the  very  harbour,  sometimes  within  Nutt  Island.  Out  of  the 
Pinnace  the  other  week  they  struck  two,  but  lost  both,  the  iron  broke  in  one, 
the  other  broke  the  warpe.  The  Governour  hath  encouraged  some  to  follow 
this  designe.  Two  shallops  made  for  itt,  but  as  yett  wee  doe  not  heare  oi 
any  they  have  gotten."  2 

Further  respecting  the  capture  of  whales  on  Long  Island  we  have  the 
following  from  Lord  Cornbury's  report  to  the  Board  of  Trade,  dated  "New 
York,  July  the  1st  1708":  "We  have  all  sorts  of  Trades  here,  and  some  of 
every  sort  that  work  well ; .  .  .  .  The  quantity  of  Train  Oyl  made  in  Long  Island 
is  uncertain,  some  years  they  have  much  more  fish  than  others,  for  example 
last  year  they  made  four  thousand  Barrils  of  Oyl,  and  this  last  Season  they 
have  not  made  above  Six  hundred;  About  the  middle  of  October  they  begin 
to  look  out  for  fish,  the  Season  lasts  all  November,  December,  January, 
February  and  part  of  March;  a  Yearling  will  make  about  forty  Barrils  of 
Oyl,  a  Stunt  or  whale  two  years  old  will  make  sometimes  fifty,  sometimes 
Sixty  Barrils  of  Oyl,  and  the  largest  whale  that  I  have  heard  of  in  these  Parts, 
Yielded  one  hundred  and  ten  barrels  of  Oyl,  and  twelve  hundred  Weight  of 
Bone, .  .  .  .  "  3 

During  subsequent  years,  down  to  as  late  as  1718,  there  were  frequent 
disputes  between  the  captors  of  whales  and  the  rights  of  the  crown  to  a  share 
of  the  spoils,  but  there  is  no  definite  information  as  to  the  number  of  whales 
taken,  at  which  time  Robert  Hunter,  in  his  report  of  date  July  7  of  that  year 
to  the  "Lords  of  Trade,"  stated,  the  "licences  for  Whale  Fishing"  "has  not 


1  Hubbard's  History  of  New  England,  in  Massachusetts  Hist.  Coll.,  2d  ser.,  Vol.  VI,  1815, 
pp.  668,  669,  673. 

2  Doc.  relative  to  Col.  Hist.  New  York,  Vol.,  Ill,  p.  183. 
*  Ibid.,  Vol.  V,  pp.  59,  60. 
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any  time  amounted  to  20  Sterling  p1  annum,  that  fish  having  in  a  manner 
left  this  coast."1  Later,  however,  acts  were  passed  to  encourage  whale-fish- 
ing.2 

Thompson,  in  his  'History  of  Long  Island'  (edition  of  1839,  p.  221)  says, 
in  writing  of  Southampton:  "The  whaling  business  upon  this  part  of  the 
island  has  existed,  in  some  form  or  other,  for  a  great  length  of  time,  and  may 
be  said  to  be  almost  coeval  with  the  settlement  of  the  country  by  the  white 
people.  Both  individuals  and  companies  at  an  early  period  were  engaged 
in  the  pursuit  of  whales  along  the  south  shore,  in  boats  built  expressly  for 
the  purpose,  and  kept  ready  at  convenient  stations  upon  the  beach.  In  the 
year  1760,  three  sloops,  owned  by  Joseph  Conckling,  John  Foster,  and  a  few 
others,  called  the  Goodluck,  Dolphin,  and  Success,  cruised  for  whales  in  lati- 
tude 36°  north.  Whales  at  that  period  were  more  abundant  along-shore 
than  at  present,  although  some  are  yet  taken  by  boats  at  East  and  Southamp- 
ton almost  every  year.  The  whales  when  secured  were  drawn  upon  the 
shore,  cut  in  pieces,  and  conveyed  a  distance  to  be  boiled  out.  This  process 
was  so  offensive,  that  the  town  meeting  of  Easthampton,  in  1690,  prohibited 
the  practice  within  a  certain  distance  of  any  habitation."  In  the  second 
edition  of  the  work,  published  in  1843,  the  author  adds:  "In  the  Long  Island 
Herald,  published  here,  of  the  date  of  April  12,  1792,  it  is  stated,  that  twelve 
stout  whales  were  killed  during  the  spring  off  the  southside  of  the  island."3 

The  Province  of  West  New  Jersey  passed  'An  Act  relating  to  Fishing,' 
in  October,  1693.  The  act  relates  wholly  to  the  capture  of  whales  in  Dela- 
ware Bay,  and  implies  that  the  whale  fishing  of  Delaware  Bay  was  of  con- 
siderable importance,  the  act  beginning  as  follows:  "Whereas  the  Whalery 
in  Delaware  Bay  has  been  in  so  great  a  Measure  invaded  by  Strangers  and 
Foreigners,  that  the  greatest  Part  of  Oyl  and  Bone,  recovered  and  got  by 
that  imploy  hath  been  Exported  out  of  the  Province,  to  the  great  detriment 
thereof;  to  obviate  which  mischief,  BE  IT  ENACTED.  .  .  .that  all  Persons  not 
residing  within  the  Precincts  of  this  Province,  or  the  Province  of  Pennsyl- 
vania, who  shall  kill  or  bring  on  shore  any  Whale,  or  Whales  within  Delaware 
Bay,  or  elsewhere  within  the  Boundaries  of  this  Government,  shall  pay  one 
full  and  entire  Tenth  of  all  the  Oyl  and  Bone  made  out  of  the  said  Whale, 
or  Whales,  unto  the  present  Governor  of  this  Province  for  the  Time  being."4 

Ricketson  says,  in  his  'History  of  New  Bedford'  (p.  56),  published  in 
1858:  "The  attention  of  the  early  settlers  of  New  England  was  early  called 

to  the  whale-fishery As  early  as  1690  they  had  reached  the  banks  of  New 

Foundland  in  their  pursuit  of  whales.  But  the  voyages  of  the  early  whale- 

1  Doc.  relative  to  Col.  Hist.  New  York,  Vol.  V,  p.  510. 

2  Ibid.,  Vol.  V,  pp.  583,  782,  Vol.  VI,  p.  160. 

3  Hist,  of  Long  Island,  2d  ed.,  Vol.  I,  p.  349. 

4  Learning  and  Spicer's  Grants    Concessions,  and  Original  Constitution  of  the  Province  of 
New  Jersey,  etc.  (no  date),  pp.  519,  520. 
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men  of  Nantucket  and  New  Bedford  wen1  upon  tin*  coast,  and  for  several 
vears  did  not  reach  beyond  the  capes  of  Virginia  and  Cape  Hatteras.  The 
'Right  Wliale,'  balwua  mysticetus,  was  the  only  species  kno\vn  to  the  first 
adventurers." 

Says  Pitkin:1  "The  whale  fishery  first  attracted  the  attention  of  the 
Americans  in  1690,  and  originated  in  boats  from  the  shore.  In  1715,  six 
sloops,  of  thirty-eight  tons  burden  eaeh,  were,  employed  in  this  fishery,  from 
that  [Nantucket]  island.  For  many  years  their  adventures  were  confined 
to  the  American  coast,  but  as  whales  grew  scarce  here,  they  were  extended 
to  the  Western  Islands,  and  to  the  Brazils,  and  at  length  to  the  North  and 
South  Seas2.  .  .  .In  1731,  the  Americans  had  about  thirteen  hundred  tons  of 
shipping  employed  in  this  fishery  along  their  coast.  About  the  year  1750, 
the  whale  left  the  American  coast." 

Crapo,  in  his  'Historical  Address,'  delivered  on  the  occasion  of  the  'Cen- 
tennial in  New  Bedford/  July  4,  1876,  has  given  (pp.  64,  65)  extracts  from 
the  records  of  the  town  of  New  Bedford,3  under  dates  November  11,  1652, 
April  13,  1653,  April  15,  1690,  February  19,  1692,  and  "1792-3,"  which 
show  that  whales  at  that  time  were  occasionally  stranded  or  captured  along 
the  shores  of  Martha's  Vineyard.  Under  the  last-mentioned  date  three 
whales  killed  in  February  1793,  are  referred  to  as  "great  whales,  betwixt 
six  and  seven  and  eight  foot  bone." 

An  extract  from  the  'Nantucket  Inquirer'  (newspaper)  states:  "In  the 
year  1680  [1690?]  a  Mr.  Paddock  from  Cape  Cod  came  to  Nantucket  to 
instruct  the  English  how  to  whale  in  boats  from  the  shore,  which  business 
continued  good  till  1760,  when  it  became  poor  by  the  scarcity  of  whales.  In 
the  spring  of  1726,  there  were  eighty-six  whales  caught  here.  One  Mr. 
Loper  previous  to  this  was  engaged  in  the  business,  but  not  to  any  amount 
worthy  of  record."  (Crapo,  /.  c.,  p.  67.) 

These  extracts  could  be  greatly  extended,  but  those  already  given  are 
sufficient  to  show  how  important  a  r61e  this  species  of  whale  played  in  the 
early  maritime  history  of  the  New  England  and  Middle  States;  also  its 
former  abundance,  and  how  a  century  of  pursuit  for  its  commercial  products 
reduced  it  to  commercial  extinction.4 

1  Statis.  View  Comm.  United  States,  etc.,  1816,  pp.  42,  43. 

2  "See  Collections  of  the  Massachusetts  Historical  Society,"  [Vol.  not  stated]. 

3  Accredited  to  Richard  A.  Pease's  valuable  'Historical  Sketches  of  Martha's  Vineyard' 
(probably  in  the  'Vineyard  Gazette,'  which  I  have  been  unable  to  see). 

4  Since  the  above  extracts  were  compiled  (in  1881)  from  the  original  sources,  some  of  them 
have  appeared  in  later  works  on  the  American  Whale-fishery,  where  many  more  of  similar  import 
may  be  found.  See  especially,  Alexander  Starbuck's  'History  of  the  American  Whale  Fishery 
from  its  earliest  Inception  to  the  year  1876 '  (Report  of  the  Commissioner  of  Fish  and  Fisheries 
for  1875-1876,  Part  IV,  1878,  pp.  1-763);  A.  Howard  Clark's  'History  and  present  conditions 
of  the  [Whale]  Fishery  (Fisheries  and  Fishery  Industries  of  the  United  States,  Sect.  V,  Vol.  II, 
1887,  pp.  1-218);  J/B.  Holder's  'The  Atlantic  Right  Whale'  (Bull.  Amer.  Mus.  Nat.  Hist.,  I. 
1883,  pp.  99-137);  Frederick  W.  True's  'The  Whalebone  Whales  of  the  North  Atlantic'  (Smiths, 
Contr.  to  Knowl.,  Vol.  XXXIII,  1904). 
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V.     EXTERNAL  AND  OSTEOLOGICAL  CHARACTERS. 

Thanks  to  the  valuable  contributions  of  Cope  (1865),  Holder  (1883), 
True  (1904),  and  Andrews  (1908),  the  external  and  osteological  characters 
of  the  Right  Whale  of  the  Atlantic  coast  of  North  America,  are  now  well 
known  —  better  even  than  those  of  its  representative  on  the  Atlantic  coast 
of  Europe,  as  made  known  by  Capellini,  Gasco,  and  Graells,  on  the  basis 
of  three  immature  specimens  captured,  respectively,  at  San  Sebastian  and 
Guittare,  Spain,  and  in  the  Bay  of  Taranto,  Italy.  Guldberg  has  also  de- 
scribed both  young  and  adult  specimens  from  Iceland. 

Ten  skeletons  of  American  specimens  are  preserved  in  American  Mu- 
seums (and  none  elsewhere1),  of  six  of  which  Mr.  True  was  able  to  give  notes 
and  measurements  in  1904.  There  is  still  another  in  the  Museum  of  Com- 
parative Zoology  at  Harvard  University,  here  for  the  first  time  described, 
and  the  two  recently  acquired  by  this  Museum.  External  measurements 
of  three  others,  of  which  no  part  appears  to  have  been  preserved,  are  also 
given  by  Mr.  True.  The  present  location,  place  and  date  of  capture,  of 
these  skeletons  is  as  follows,  in  geographic  sequence  from  north  to  south. 

Skeletons  in  Museums. 

Provincetown,  Mass.          April,  1864  Mus.  Comp.  Zoology,  Cambridge,  Mass. 

Long  Island,  N.  Y.  Field  Mus.,  Chicago,  111. 

Amagansett,  L.  I.,  N.  Y.  1888  U.  S.  Nat.  Mus.,  Washington,  D.  C. 

Long  Island,  N.  Y.  1875  ?  Amer.  Mus.  Nat.  Hist.,  New  York. 

Amagansett,  L.  I.,  N.  Y.  Feb.  22,  1907 

II  it    '  il  II  U  U  II  II  U  U  II  II 

Delaware  Bay.  1862  Mus.  Acad.  Nat.  Sci.  Philadelphia,  Pa. 

Beaufort,  N.  C.  1874  State  Mus.,  Raleigh,  N.  C. 

Cape  Lookouf,  N.  C.  Feb.  15,  1898  Mus.  University  of  Iowa.2 

Charleston,  S.  C.  Jan.  7,  1880  Charleston  College  Mus.,  Charleston,  S.  C. 

The  two  Long  Island  specimens  recently  acquired  by  this  Museum  have 
already  been  sufficiently  described  (antea,  pp.  171-182,  figs.  1-6),  so  that  it 
remains  merely  to  add  some  account  of  the  Provincetown  specimen,  with 
illustrations  3  of  some  of  the  more  important  parts  of  the  skeleton,  and  to 
briefly  summarize  the  external  characters  as  made  known  by  other  writers. 

1  Since  this  was  written  the  younger  of  the  two  Long  Island  specimens,  secured  by  this 
Museum  in  1907,  has  been  sent  to  the  University  Museum,  Cambridge,  England,  in  exchange  for 
other  material. 

2  Not  "  Wise.  Acad.  Sci."  (which  has  no  Museum),  as  given  by  True,  '  Whalebone  Whales,' 
etc.,  p.  246. 

3  These  illustrations  are  reproduced   from  unpublished   lithographic  plates  made  by  T. 
Sinclair  &  Son,  Philadelphia,  in  1881,  for  a  monograph  of  the  North  American  Cetacea  then  in 
course  of  preparation  by  the  writer  for  the  United  States  Geological  Survey  of  the  Territories, 
under  the  late  Dr.  F.   V.   Hayden,   Director,   as    already    explained    (antea,    p.    280).     They 
are  published  here  with  the  kind  approval  of  the  Hon.  James  R.  Garfield,  Secretary  of  the 
Department  of  the  Interior.     The  drawings  were  made  under  my  supervision  by  the  well-known 


1908.]  Allen,  The  North  Atlantic  Right  Whale.  321 

Size. —  The  largest  American  specimen  thus  far  recorded  is  the  adult 
female  taken  at  Amagansett,  Long  Island,  February  22,  1907,  which,  ac- 
cording to  the  measurements  taken  by  the  whalemen  and  given  to  Mr. 
Andrews,  was  56  feet  7  inches  from  the  tip  of  the  snout  to  the  end  of  the 
flukes,  or  54  feet  from  the  tip  of  the  snout  to  the  notch  of  the  flukes,  as 
measured  by  Mr.  Andrews  himself.  A  much  younger  female,  taken  at  the 
same  time  and  place,  was  about  one  fourth  less  in  linear  measurements, 
with  a  disproportionately  much  shorter  head.  The  next  largest  American 
specimens  are  two  taken  on  the  coast  of  North  Carolina,  respectively  an 
adult  female  and  an  adult  male,  which  measured  (total  length),  according 
to  Brimley,  respectively  53  feet  and  50  feet.1  Nearly  all  of  the  other  Ameri- 
can specimens  of  which  measurements  have  been  recorded  were  obviously 
immature.  According  to  Guldberg,  the  largest  of  six  Iceland  specimens  had 
a  total  length  of  51  feet  8  inches;  the  next  largest,  47  feet  7  inches.  As 
already  said,  all  of  the  extant  European  specimens  are  young,  and  hence 
not  comparable  with  adults.  The  largest  European  specimen  of  which 
measurements  have  been  recorded  is  the  Re  Island  example,  captured  in 
1680,  and  repor  ed  variously  as  adult  and  young,  with  a  total  length  of  50 
feet  7  inches.  The  length  of  adults  of  this  species  may  be  regarded,  there- 
fore, as  ranging  from  about  48  to  54  feet.  Measurements  based  on  the 
skeleton  seem  to  average,  in  a  full-grown  specimen,  about  5  feet  less  than 
the  total  length  in  the  flesh.  Something  depends  upon  how  the  external 
measurements  are  taken,  as  differences  of  method  may  considerably  vary 
the  results,  and  especially  the  ratio  of  the  length  of  the  head  to  the  total 
length.  It  is  evident,  however,  that  the  length  of  the  head  is  dispropor- 
tionately less  in  young  animals  than  in  adults. 

Color. —  According  to  the  published  descriptions  of  this  whale,  the  color 
is  usually  a  uniform  "ivory  black,"  "deep  black,"  or  "blue  black,"  but, 
as  in  other  whales  that  are  ordinarily  wholly  black,  they  are  subject  to  white 
mottling,  especially  on  the  pectoral  limbs,  the  flukes,  and  lower  surface  of 
the  body,  which,  in  rare  instances,  may  be  largely  white.  Mr.  H.  H. 
Brimley  in  a  paper  on  'Whale  Fishing  in  North  Carolina'  2  thus  describes 
the  coloration  of  specimens  taken  on  the  coast  of  North  Carolina:  "Its 
color  is  a  dense  shining  ivory  black  above,  while  below  the  color  and  ap- 
pearance is  that  of  the  purest  polished  ivory  white,  the  white  often  extend- 

natural  history  draftsman  James  Henry  Blake,  of  Cambridge,  Mass.,  and  are  not  only  artistic 
but  P9ssess  the  utmost  accuracy.  For  the  use  of  the  material  I  am  indebted  to  Mr.  Alexander 
Agassiz,  for  so  many  years  Director  of  the  Museum  of  Comparative  Zoology.  The  specimen 
from  which  they  were  taken  was  captured  at  Provincetown,  Mass.,  in  April,  1864,  by  Captain 
N.  E.  Atwood  and  Capt.  R.  Soper,  and  secured  by  Professor  Louis  Agassiz  for  the  Museum 
through  the  Gray  Fund. 

1  Cf.  True,  I.  c.,  p.  246. 

2  Bulletin  of  the  North  Carolina  Department  of  Agriculture,  Vol.  XIV,  No.  7,  April,  1894, 
pp.  4-8,  with  illustrations. 

[April  1908.}  21 
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ing  some  distance  up  the  sides.  Sometimes  it  is  pied  below  and  the 
amount  of  white  is  very  variable,  and  sometimes,  again,  pure  black  speci- 
mens are  killed,  showing  no  white  at  all.  The  line  between  the  color  is 
always  sharply  defined,  although  the  dividing  line  is  very  irregular.  There 
is  no  shading  through  the  skin  to  the  pink  blubber,  whether  the  color  be 
black  or  white.  The  white-bellied  whales  yield  the  most  oil  and  they  usually 
have  a  patch  of  white  on  the  tip  of  each  fluke,  so  that  if  only  the  flukes  are 
seen  as  the  whale  goes  down  the  fishermen  can  often  tell  whether  or  not  it  is 
a  white-belly  that  they  are  pursuing"  (/.  c.,  p.  7).  Mr.  Andrews  (antea, 
pp.  172,  174)  refers  to  white  spots  on  one  of  the  Amagansett  whales  observed 
by  him,  and  quotes  Captain  J.  B.  Edwards,  an  old  whaleman  of  Amagansett, 
as  stating:  "I  have  seen  several  Right  Whales  with  white  markings  or  spots 
on  the  sides,  and  some  with  the  breast  and  throat  nearly  all  white."  Guld- 
berg  refers  also  to  the  occurrence  of  white  spots  on  the  Iceland  specimens 
captured  by  Captain  Berg.  Hence  it  is  evident  that  specimens  of  this  spe- 
cies showing  more  or  less  white  are  not  peculiar  to  any  particular  locality; 
that  the  amount  of  white  present  may  vary  in  amount  from  a  few  small 
spots  to  large  areas,  occupying  considerable  portions  of  the  ventral  surface ; 
and  that,  when  present,  they  are  not  superficial  but  involve  the  whole  thick- 
ness of  the  skin  down  to  the  pink  blubber. 

PROVINCETOWN   SPECIMEN. 

This,  when  studied,  was  a  partly  disarticulated  skeleton,  sex  not  recorded, 
of  a  specimen  secured  at  Provincetown,  Mass.,  for  the  Museum  of  Com- 
parative Zoology  in  April,  1864. l  According  to  Captain  Atwood,2  one  of  its 
captors,  it  yielded  80  barrels  of  oil,  and  the  whalebone  was  sold  for  $1,000. 
The  length  in  the  flesh  is  said  to  have  been  48  feet.3  The  skull  is*  shown 
in  profile  (Plate  XIX),  from  above  (Plate  XX),  and  from  behind  (Plate  XXI, 
fig.  A).  The  principal  dimensions  are  as  follows : 


Measurements  of  the  Skull. 


mm. 


Total  length,  axial,  from  occip.  condyles  to  tip  of  intermax. 3650 

"        following  curvature 4500 

]Van  Beneden,  in  referring  to  this  specimen  (Bull.  Acad.  Roy.  de  Belgique  (2),  XXX, 
1870,  p.  385)  erroneously  conjectured  it  was  captured  in  summer. 

2Cf.  Allen,  Bull.  Mus.  Com.  Zool.  I,  No.  8,  1869,  p.  202. 

3  On  the  authority  of  Prdf.  W.  H.  Niles  of  the  Massachusetts  Institute  of  Technology,  who 
was  in  charge  of  the  preparation  of  the  skeleton,  he  then  being  a  student  at  the  Museum  of 
Comparative  Zoology.  According  to  information  recently  received  from  my  friend  Mr.  James 
Henry  Blake,  this  whale  was  captured  in  Massachusetts  Bay,  near  the  Plymouth  shore,  and 
towed  into  Provincetown  harbor.  Tne  skeleton  remained  many  years  at  the  Museum  before 
it  was  mounted  (in  1888)  and  placed  on  exhibition.  The  original  whalebone  was  sold,  as 
stated  above,  for  $1000  at  the  time  the  specimen  was  captured,  and  that  now  attached  to  the 
skull  is  a  clever  restoration,  hardly  distinguishable  on  casual  inspection  from  the  original. 
Mr.  Blake  gives  the  length  of  the  animal  in  the  flesh  as  47  feet,  and  the  yield  of  oil  as  83 
barrels  and  14  gallons.  Some  of  the  whalebone  was  seven  feet  in  length. 
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mm. 

Occipito-f rental  suture  to  post   border  of  occip.  condyle 740 

Fronto-nasal  suture  to                                                                  880 

Anterior  border  of  nasals  to  post,  border  of  occip.  condyle        1160 

Length  of  nasals,  along  outer  border 350 

"      inner      "          250 

Breadth  of  nasals  anteriorly 330 

"       posteriorly '.     .     .     .  330 

Length  of  maxillary,  axial 2780 

following  curve  of  sup.  external  border 3150 

Length  of  intermaxillary,  axial 2810 

along  dorsal  convexity 32.60 

Breadth  of  skull  at  orbital  processes  of  frontal 2500 

"        "      "      at  zygomatic  processes 2325 

"        "      "      at  mastoid  processes 1590 

Greatest  breadth  of  occipital  bone         1090 

Transverse  breadth  of  occipital  condyles 240 

Antero-posterior  breadth    "              " 285 

Transverse  diameter  of  neural  canal 145 

Antero-posterior  diameter  of  neural  canal 136 

Length  of  mandible,  axial        3270 

along  external  curvature 4000 

Greatest  depth 430 

Transverse  diameter  of  condyle 360 

Vertical                        "         "         370 

The  principal  dimensions  of  this  skull,  in  comparison  with  those  of 
seven  other  adult  skulls  of  this  species  —  three  from  the  coast  of  the  United 
States  and  four  from  Iceland  —  embracing  all  known  that  are  comparable 
with  it  as  to  age,  are  as  follows : 

Comparative  Measurements  of  Eight  adult  Skulls  of  Eubalcena  glacialis  (Bonn.) . 

America.  Iceland. 


Total  length  (straight)  41401  38612  38103  36504  39205  39108  38307  33808  mm. 

Orbital  breadth  2591  25539  23629  2500  2550  2460  2500  2150      " 

Lower  jaw  (straight)  3912  34789  33349  3270  3820  3900  3820  3190      " 

"     (along  curv.)  4318  38619  40779  4000  4033  4030  3480       " 

1  Amagansett,  Long  Island,  N.  Y.,  Feb.  22,  1907;  in  American  Museum  of  Natural  History, 
New  York  City.     Female.     Measurements  from  R.  C.  Andrews,  Bull.  Arner.  Mus.  Nat.  Hist., 
XXIV,   1908,  p.   178. 

2  Cape  Lookout,  N.  C.,  March  20,  1894;  in  State  Museum,  Raleigh,  N.  C.     Male.     Measure- 
ments from  F.  W.  True,  Whalebone  Whales  of  the  Western  North  Atlantic,  1904,  p.  253. 

3  Long  Island,  New  York;   in  Field  Museum,  Chicago,  111.     Measurements  from  True,  I.  c. 

4  Provincetown,  Mass.,  April,  1864;    in  Museum  Comparative  Zoology,  Cambridge,  Mass. 
Measurements  original. 

5  Iceland,  1891 ;    in  University  Museum,  Christiania.     Male.     Measurements  from  Guld- 
berg,  Zool.  Jahrb.,  Abth.  f.  Syst.,  VII,  1894,  14. 

"Iceland,  1891;    in  University  Museum,  Christiania.     Male.     Measurements  from  Guld- 
berg,  I.  c.,  p.  10. 

7  Iceland,  1890;    in  University  Museum,  Christiania.     Measurements  from  Guldberg,  I.  c., 
p.  10. 

8  Iceland,  1891;   in  Bergen  Museum.    Measurements  from  Guldberg,  I.  c.,  p.  13. 

9  Calculated  on  the  basis  of  Mr.  True's  table  of  precentages. 
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Although  practically  adult,  it  is  slightly  exceeded  in  size  by  all  of  the 
others  except  one  of  the  Iceland  examples. 

Vertebral  Column. —  The  vertebral  formula  in  this  species  seems  subject 
to  slight  variation,  as  is  the  rule  with  most  animals,  through  variation  in  the 
number  of  lumbars  or  caudals,  which  Mr.  Andrews  has  found  to  vary  in 
two  specimens  taken  at  the  same  time  and  place  on  Long  Island.  The 
total  number  seems  to  range  from  55  to  57,  with  the  average  at  56,  which 
is  the  number  in  the  Provincetown  specimen,  namely:  C.  7,  D.  14,  L.  11, 
Ca.  24  =  56. 

Cervical  Vertebrae.— The  cervical  vertebra  (Plate  XXII,  Figs.  D-H)  differ 
in  several  notable  particulars  from  any  of  those  thus  far  figured  as  belonging 
to  the  genus  Eubalcena,  and  are  especially  interesting  as  presenting  a  wonder- 
ful degree  of  bilateral  asymmetry.  Viewed  in  profile  the  spinous  processes 
are  united  above  from  the  1st  to  the  5th  inclusive,  the  6th  and  7th  alone  being 
free,  both  as  regards  each  other  and  those  preceding  them.  Of  the  trans- 
verse processes,  those  of  the  first  cervical  only  are  wholly  free  on  both  sides, 
those  of  the  others  being  united  at  their  extremities  into  groups  which  may 
be  indicated  as  follows:  left  side,  1,  2,  3-4,  5-6-7;  right  side,  1,  2-3,  4-5-6-7. 
In  the  first  cervical  the  transverse  processes  have  no  inferior  lamellae,  but 
they  are  developed  from  the  2d,  3d,  and  4th  on  the  left  side,  and  from  the 
2d  and  3d  on  the  right.  Those  of  the  2d  and  3d  on  each  side  are  united 
basally;  that  of  the  3d  is  much  smaller  and  is  free  throughout  its  length. 

In  viewing  the  cervical  vertebrae  from  below,  the  1st  and  7th  are  seen  to 
be  separated  from  the  others  by  well-marked  sutures,  but  there  is  no  trace 
of  sutures,  at  least  medially,  between  the  other  cervicals. 

The  transverse  processes  of  the  atlas  are  rather  short  but  very  broad  and 
thick;  that  of  the  left  side  much  heavier  than  that  of  the  right,  the  whole 
left  half  of  the  atlas  being  in  fact  very  much  more  developed  than  the  right, 
as  is  distinctly  seen  in  Plate  XXII,  Fig.  E.  The  transverse  processes  of 
the  axis  are  rather  longer  than  in  the  atlas,  but  many  times  more  slender; 
those  of  the  succeeding  vertebras  decrease  in  length  and  size  to  the  6th ;  the 
7th  is  rather  heavier  than  the  6th. 

A  striking  feature  in  the  present  example  is  the  slight  degree  of  ankylosis 
between  the  atlas  and  the  axis,  which  have  actually  coalesced  at  only  three 
points,  namely :  by  a  small  portion  of  the  centra  at  the  base  of  the  transverse 
processes,  and  by  the  union  of  the  neural  spines. 

The  cervical  vertebrae  of  the  type  of  B.  cisarctica  Cope  are  shown  on 
the  same  plate  (Plate  XXII,  Figs.  A-C)  for  comparison.  They  represent  a 
much  younger  and  smaller  specimen,  with  many  differences  in  the  details  of 
ankylosis. 
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Measurements  of  the  Cervical  Vertebra.1 

mm. 

Transverse  breadth  of  atlas 655 

Vertical  breadth  of  atlas 455 

Transverse  breadth  of  articular  surface 370 

Transverse  breadth  of  articular  surface  of  right  half 170 

Vertical  breadth  of  articular  surface  of  left  half 270 

Depth  of  articular  concavity        - 90 

Transverse  diameter  of  2d  cervical 645 

"    7th      "        560 

"         "    centrum  of  7th  cervical 270 

Vertical  diameter  of  7th  cervical 230 

Length  of  centra  (2d-7th)  superiorly 150 

"      "       (lst-7th)  superiorly 200 

"        "      "       (lst-7th)  inferiorly 240 

Length  of  crest  formed  by  neural  spines 360 

Length  of  neural  spine  of  1st  cervical        110 

Length  of  neural  spine  of  7th  cervical       90 

Transverse  breadth  of  neural  canal  anteriorly 155 

11      posteriorly 193 

Vertical  diameter  of  neural  canal  anteriorly 140 

"      posteriorly 150 

Measurements  of  other  Vertebrce. 

6th  6th  6th 

D.  L.  Ca. 

mm.  mm.  mm. 

Vertical  diameter  of  centrum,  anteriorly 220  265  310 

Greatest  transv.  diameter  of  centrum,  ant 250  300  320 

Length  of  centrum,  ventral  border 100  155  170 

Height  of  vertebra  to  top  of  spine 560  675  580 

Greatest  breadth  of  transv.  processes 585  1120  600 

Transv.  diameter  of  neural  canal  190  130  76 

Vertical  "  "  "  110  135  75 

Measurements  of  First  Pair  of  Ribs. 

Right  Left 

mm.  mm. 

Length  in  straight  line        1235  1120 

"        along  convexity 1410  1260 

Breadth  at  distal  end         325  240 

Scapula. —  The  scapula  is  symmetrically  fan-shaped,  the  superior  border 
regularly  rounded.  Viewed  from  above  the  superior  or  suprascapula  border 
is  slightly  sinuous,  being  feebly  sigmoidal.  The  cartilaginous  portion  is 
wanting.  The  glenoid  border  presents  an  oval  outline,  with  the  antero-pos- 
terior  diameter  one-fifth  greater  than  the  transverse.  The  acromion  process 

1  Without  the  epiphyses. 
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is  flat,  rather  narrow  and  long,  slightly  broadest  at  base,  the  average  width 
being  rather  more  than  one-half  the  length.  The  coracoid  is  undeveloped. 
The  point  of  greatest  contraction  of  the  blade  is  just  below  the  acromion 
process ;  from  this  point  it  abruptly  expands  to  form  the  broad,  deeply  hol- 
lowed glenoid  fossa.  The  blade  is  slightly  concavo-convex,  the  surface 
smooth.  The  following  are  the  principal  measurements :  Greatest  length, 
1011  mm.;  extreme  breadth,  830  mm.;  length  of  suprascapular  border, 
following  the  curvature,  1270  mm.;  circumference  just  below  the  acromion 
process,  710;  transverse  breadth  of  glenoid  fossa,  240;  antero-posterior 
breadth  of  same,  310;  length  of  acromion  process,  200;  greatest  breadth  of 
same  (at  base),  130;  thickness  of  suprascapula  border,  60-75  mm.  (Plate 
XXIV,  Fig.  A.) 

The  scapula  varies  in  size  and  somewhat  in  form  in  different  individuals, 
and  even  in  the  same  animal,  as  shown  by  the  following  table. 

mm.  mm. 

Height,     1020  breadth,       1250  Iceland  (Guldberg). 

1080  "  1220 

965  1200  right! 

953  "  1143  left    j  Amaganset   (Andrews) 

"  830  "  1011  Provincetown  (Allen). 

Pectoral  Limb. —  The  bones  of  the  right  pectoral  limb  (Plate  XXIV,  Fig. 
B)  were  still  (when  studied)  held  in  place  by  cartilage,  except  the  5th  digit, 
the  phalanges  of  which,  however,  were  still  ligamentously  connected.  Only 
the  terminal  phalanx  of  the  3d  and  4th  digits  were  wanting.  The  distal 
epiphysis  of  ulna  and  radius  are  ununited,  while  the  proximal  are  firmly 
ankylosed,  as  are  both  epiphyses  of  the  humerus.  The  humerus  is  a  short, 
thick  bone,  deeply  constricted  around  the  middle,  expanding  distally  for 
articulation  with  the  bones  of  the  forearm,  and  becoming  greatly  enlarged 
at  the  proximal  end.  The  following  are  its  principal  measurements: 

mm. 

Extreme  length 520 

Greatest  transverse  diameter  proximally 375 

of  head 325 

distally 300 

Antero-posterior  diameter  of  head 300 

Least  circumference  of  shaft  at  middle 600 

The  radius  is  broad  and  flat  distally,  the  transverse  breadth  of  the  distal 
border  equalling  seven  tenths  of  the  total  length  of  the  shaft;  proximally 
it  is  much  less  expanded  and  much  thicker.  The  point  of  least  breadth  is 
at  one  fourth  the  whole  length  from  the  proximal  end.  The  following  are 
the  principal  measurements: 
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mm. 

Extreme  length  (near  the  anterior  border) 555 

Transverse  diameter  of  proximal  end 240 

Antero-posterior  diameter  of  proximal  end 155 

Transverse  diameter  of  distal  end 350 

Antero-posterior  diameter  of  distal  end .  165 

Least  transverse  diameter  of  shaft 185 

The  ulna,  like  the  radius,  is  fan-shaped  in  its  distal  two  thirds,  and  greatly 
thickened  proximally.  The  length  of  the  distal  border  is  rather  more  than 
one  half  of  the  total  length  of  the  bone.  Its  principal  measurements  are  as 
follows: 

mm. 

Kxtreme  length 480 

Transverse  diameter  of  distal  end .          280 

Least  transverse  diameter 110 

Antero-posterior  diameter  of  distal  end 90 

The  carpal  bones  are  wholly  concealed  in  the  hardened  cartilage. 

The  digits,  five  in  number,  decrease  in  length  in  the  following  order:  III, 
II,  IV,  V,  I.  Digit  III,  has  6  phalanges;  digit  II,  5;  digit  IV,  4;  digit  V, 
3;  digit  I,  2.1  (Plate  XXIV,  Fig.  B.)  In  respect  to  the  relative  length  of  the. 
digits,  the  number  of  phalanges  in  each,  and  the  relative  length  of  digit  III,  in 
comparison  to  the  whole  limb,  the  manus  in  the  present  species  closely  resem- 
bles that  of  Balvsna  mysticetus.  The  number  of  phalanges  in  the  several 
digits  appears  to  be  variable,  as.  is  known  to  be  the  case  in  other  cetaceans. 

Measurements  of  Bones  of  the  Manus. 

Digits. 

I  II       III     IV     V 

mm.  mm.  mm.  mm.  mm. 

Length  of  1st  phalanx 120  170     160     160     150 

"    2d        "  ?90  155     160     140     130 

"       "    3d         "  125     160     108       95 

"    4th       "  95     120     ?60 

"       "    5th  55       85 

"    6th  ?60 

Total  length2  ?255  730  ?910  ?520     430 

The  total  length  of  the  pectoral  limb,  measured  from  the  most  proximal 
point  of  the  head  of  the  humerus  to  the  tip  of  the  longest  digit,  falls,  in  the 


1  True  (I.e.,  p.  261)  has  given  a  different  formula  for  this  specimen,  but  on  what  authority  is 
not  stated.     My  examinati9n,  however,  was  made  when  all  the  parts  were  in  situ,  and  were  thus 
drawn  (see  Plate  XXIV,  Fig.  B).     Mr.  True  refers  to  the  impracticability  of  attempting  to  give 
reliable  formulae  from  mounted  specimens  in  American  Museums,  and  it  may  be  added  in  cor- 
roboration  of  this  statement  that  the  mounted  specimen  in  this  Museum,  of  which  the  digital 
formula  is  given  by  True,  proves  on  examination  to  have  nearly  all  of  the  metacarpals  and 
phalanges  restored  in.  wood! 

2  Includes  the  dried  cartilage  between  the  nodes  as  well  as  that  terminating  the  digit. 
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dried  state,  a  little  short  of  two  meters  (1970),  of  which  the  upper  and  fore- 
arm bones  constitute  one  half;  probably  in  life  the  carpus  and  manus  would 
together  equal  the  upper  and  fore-arm  segments. 

Sternum. —  The  sternum  (Plate  XXIII,  Fig.  A)  is  an  irregularly  oval 
buckler,  convex  externally,  flat  internally,  and  consequently  much  thicker  in 
the  middle  than  toward  the  edges.  The  upper  border  is  greatly  rounded,  the 
lower  more  pointed.  Its  greatest  diameter  is  250  mm.,  its  length  320  mm. 

In  form  this  sternum  is  quite  different  from  any  hitherto  figured,  but 
most  nearly  approaches  that  of  the  Chicago  Field  Museum  specimen  (True 
/.  c.,  pi.  46,  fig.  3),  and  the  Taranto,  Italy,  specimen  (True,  /.  c.,  text  fig.  85, 
p.  258).  It  is  very  unlike  the  figure  that  purports  to  represent  this  specimen 
given  by  True  (/.  c.,  pi.  46,  fig.  4).  The  sternum  of  the  first  American 
Museum  specimen  figured  by  True  (/.  c.,  text  fig.  87,  p.  258)  is  a  restor- 
ation in  wood,  doubtless  modeled  after  that  of  a  fin-whale,  supplied  by  the 
preparator.  There  is  obviously,  however,  great  individual  variation  in  the 
form  of  the  sternum  in  this  species.  The  five  known  examples  differ 
markedly  from  each  other,  but  the  tendency  is  toward  a  more  or  less  heart- 
shaped  form,  as  in  the  specimen  figured  by  Andrews  (c/.  antea,  p.  181), 
and  in  the  Iceland  specimen  figured  by  Guldberg  (/.  c.,  pi.  ii,  fig.  4). 

Pelvic  Bones. —  Only  one  of  these,  the  left,  is  preserved.  It  was  heavily 
enveloped  in  dried  cartilaginous  tissue  and  is  evidently  complete.  On 
carefully  removing  this  tissue  from  the  ossified  portion,  it  was  found  to  be  a 
soft  porous  bone,  220  mm.  in  length  and  70  mm.  in  greatest  width.  As  shown 
in  Plate  XXIII,  Fig.  I,  the  lower  border  is  strongly  arched.  The  anterior 
two-thirds  is  greatly  expanded,  rising  into  a  high,  obtusely  rounded  convexity, 
having  an  inward  curvature.  The  posterior  third  is  cylindrical.  The  point  of 
the  greatest  expansion  is  a  little  anterior  to  the  middle  of  the  bone.  If  there 
were  originally  connected  with  it  vestiges  of  a  pelvic  limb,  these  parts  must 
have  been  overlooked  or  lost.  This  seems,  however,  improbable,  as  the  prep- 
aration of  the  skeleton  was  made  under  most  intelligent  supervision;  the 
investing  cartilage,  which  was  in  tact  when  these  parts  were  studied,  would 
also  seemingly  have  shown  trace  of  connection  with  appendages,  if  they  had 
been  as  well  developed  as  those  shown  in  Guldberg's  plate  (/.  c.,  pi.  ii,  figs. 
5-7),  had  any  such  existed.  The  pelvic  element  described  by  Guldberg  has 
twice  the  linear  dimensions  and  a  much  greater  mass  than  in  the  Province- 
town  specimen,  with  an  attached  femur  125  mm.  long,  and  having  a  thick- 
ness of  72  to  88  mm. 

In  the  Amagansett  whale,  described  by  Mr.  Andrews  (antea,  pp.  171- 
182),  the  pelvic  bones  are  well  developed,  crescent-shaped,  and  abruptly 
expanded  in  front  of  the  middle,  thence  tapering  rapidly  anteriorly,  and  ex- 
tending posteriorly  as  a  somewhat  flattened,  cylindrical  bone,  becoming 
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thickened  at  the  posterior  extremity.  The  right  pelvic  bone,  measured 
along  the  curvature  of  the  dorsal  margin,  has  a  length  of  450  mm.;  the  left 
one  a  length  435  mm.  Each  pelvic  bone  had  attached  to  it  a  vestigial 
femur,  —  a  flattened  bone,  135  mm.  long,  58  mm.  wide,  and  10  to  28  mm. 
thick,  parallel-sided  for  about  half  the  length,  with  one  entire  side  straight, 
the  other  sloping  at  an  obtuse  angle.  Unfortunately  thet  were  separated 
from  the  pelvic  bones  before  their  position  and  manner  of  attachment  was 
noted.  One  of  the  pelvic  bones  with  its  vestigial  femur  is  shown  in  the 
accompanying  text  figure. 

The   pelvic  bone   and   femur  in   Eubalcena  glacialis  greatly  resembles 


Fig.  1.     Right  pelvic  bone,  inner  view,  and  vestigial  femur  of  the  large  Amagansett  Whale. 

these  bones  in  Baloena  mysticetus,  as  described  and  figured  by  Struthers.1 
In  each  species  there  is  evidently  a  wide  range  of  individual  variation  in 
respect  to  the  size  and  form  of  these  bones,  as  shown  in  the  eleven  specimens 
of  B.  mysticetus  described  by  Struthers,  and  by  the  several  specimens  of 
E.  glacialis  described  and  figured  by  Guldberg,  and  the  two  described  in 
the  present  paper.  These  variations  affect  the  curvature  and  thickness, 
as  well  as  the  general  size,  of  the  pelvic  bone  and  the  size  and  form  of  the 
femur,  which  possibly  may  in  some  cases  be  wanting,  as  was  probably  the 
case  in  the  Provincetown  specimen  above  described. 


1  On  the  Bones,  Articulations,  and  Muscles  of  the  Rudimentary  Hind-Limb  of  the  Green- 
lane!   Right  Whale  (Balcena  mysticetus).     By  John  Struthers,  M.  D.     Journ.  Anat.  and  Phvs 
XV,  1881,  pp.  141-176,  301-321,  pll.  xiv-xvii. 
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Skull  and  lower  jaw,  in  profile. 
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EuiiAL.Kxv  (JLACIALIS   (Boxx.). 
Skull  and  lower  jaw,  from  above. 
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EUBAL^NA    GLACIALIS     (BONN.). 

A,  occipital  view  of  skull;    B,  C.  D,  anterior,  exterior,  and  interior  views  of  the 

right  ear-bone. 
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EUBAL.ENA  GLACIALIS  (BONN.). 

Cervical  vertebra :  A-C,  from  type  of  Balcena  cisarctica  Cope  (A,  left  side;  B, 
right  side;  C,  centra,  from  left  side).  D-H,  Provincetown  specimen  (D,  from 
above;  E,  from  front;  F,  left  side;  G,  from  below;  H,  from  behind). 
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ElTBAL^XA    GLACIALIS     (BONN.). 

A,  sternum,  front  view;  B  and  C,  sixth  dorsal  vertebra,  side  and  front 
views  C;  D  and  E,  sixth  lumbar,  side  and  front  views;  F  and  G,  sixth  caudal, 
side  and  front  views;  H,  hyoid  bone;  I,  pelvic  bone. 
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EUBAL.EXA  <;LACIALI$   (Boxx.). 

A,  scapula;    B,  left  pectoral  limb;    C,  first  rib,  left  side;    D,  first  rib,  right  side; 

E,  ribs  of  right  side. 


(Continued  from  4th  page  of  cover.) 

Vol.  IV.    Anthropology  .(not  yet  .completed). 
Jesup  North  Bad  fie  Expedition,  Vol.  II. 

PART  I. —  Traditions  of  the  Chilcotin  Indians.     By  Livingston  Farrand.     P.p.  1-S4 

June,  1900.     Price,  $1.50. 
PART  II.—  Cairns  of  British  Columbia  and  Washington.     By  flarlan  I.  Smith  and 

Gerard  Fowke.     Pp.  55-75,  pll.  i-v.    January,  1901.     Pdce,  $1«00. 
PART  III. —  Traditions  of  the  <Quinaiilt  Indians.     By  (Livingston  Fawand,  ^assisted 

by  W.  S.  Kahnweiler.     Pp.  77-132.    January,  1902.     Price,  $100. 
PART  IV.—  Shell-Heaps  of  the  Lower  Fraaer  Ri\?er.     By  Harlan  I.  Smith.     Pp.  133- 

192,  pll.  vi-vii,  and  .60  text  figures.     March,  1903.     Price,  $1*00. 
*PART  V.—  The  Lillooet  Indians.     By  JamesTjeit.     Pp.  193-300,  pll.  via  and  ix,  £0 

text  figures.     1906. 
*PART  VI.— Archaeology  .of  -the  <Mf  df  -Georgia  and  Puget  -Sound.     By  Harlan  I 

Smith.     Pp.  301-442,  pll.  -x-xii,  and  198  text  ifigures.     1907. 

Vol.  V.    Anthropology. 

Jesup  North  Pacific  Expedition,  Vol.  III. 

PART  I.—  Kwakiutl  Texts.     By  Fr^nz  Boas  .and  George  Hunt.     Pp.  1-270.    Jan- 
uary.    1902.     Price,  $3:00. 
PART  II.—  Kwakiutl  Texts.      By  Franz  Boas  .and  George  Hunt.      Pp.  271-402 

December,  1902.     Price,  $1.30. 

*PART  III.—  Kwakiutl  Texts.     By  Franz  Beas  .and  Gaarge  Hunt.     Pp.  4Q3-V532 
1905. 

Vol.  VI.    Anthropology . 
Myde  Expedition. 

The  Night  Chant,  a  Navaho  Ceremony.     By  Washington  'Matthews.     Pp.  i-*xvi, 
1-332,  pll.  i-viii  (5  colored),  and  19  text  figures.     May,  1902.     Price,  $5:00. 

Vol.  VII.     Anthropology  ,(not  yet  completed). 
Jesup  North  Pacific  Expedition,  Vol.  IV. 

PART  1.—  The  Decorative  Art,of  the  AmurTrihes.     By  Berthold  liaufer.     Pp.  *l-79, 
pll.  i-xxxiii,  and  24  text  figures.     December,  1901.     Price,  $3*00. 

Vol.  VIII.     Anthropology  <r^t^t<jom$leted). 

*  Jesup  North  Pacific  Expedition,  Vol.  V. 

PART  I.—  The  Haida  of  Queen  Charlotte  Islands.     By  John  iR.  Swanton.     Pp.  1-300, 
pll.  i-xxvi,  4  maps,  and  31  text  figures. 

Vol.  IX.     Zoology  rand  P&te&ontology  (not  yet  completed). 

PART  I.— The  Osteology  of  Camposaurus  Cope.     By  Barnum  Bsown.     Pp    1-26, 

pll.  i-v.     December,  1905.     Price,  $2.00. 

PART  II. —  The  Phytosauria,  with  Especial  'Reference  to  Mystriostuclws  And  Rhytio- 
don.     By  J.  H.  McGregor.     Pp.  27-101,  pB.  vi-xi,.and  36  text  figures.     February, 

1906.     Price,  $2.00. 
PART  III.—  Studies  on  the  Arthrodira.     By  Leujs  fiussakof .     May,  1906.     Pp.  103- 

154,  pll.  xii  and  xiii,  and  25  text  cuts.     Price,  $3.«00. 

Vol.  X.     Anthropology  (net-yet  oomrieted). 
* Jesup  North  Pacific  Expedition.,  Vol.  VJ. 

PART  I.—  Religion  and  Myths  of  the  Koryak.     By  W.  Jbchdlson.     Pp.  1-382,  pll. 
i-xiii,  1  map,  and  58  text  figures.     1906. 

Vol.  XI.     Anthropology  (not  yet  completed). 

*  Jesup  North  Pacific  Expedition,  Vol.  VII. 

PART  I.— The  Chukchee:  Material  Culture.     By  W.  Bogoras.     Pp.  1-276,  pll.  i-xxxi, 

i  map,  and  199  text  figures.     1904. 
PART  II.— The  Chuckchee:  Religion.     By  W.  Bogoras.     Pp.  277-536,  pll.  xxxii- 

xxxiv,  and  301  text  figures.     1907. 

Vol.  XII.  Anthropology  (in  preparation). 
*Jesup  North  Pacific  Expedition,  Vol.  VIII. 
Vol.  XIII.  Anthropology  (in  preparation). 

*Jesup  North  Pacific  Expedition,  Vol.  IX. 

Vol.  XIV.     Anthropology  (not  yet  completed). 

*  Jesup  North  Pacific  Expedition,  Vol.  X. 

PART  I. —  Kwakiutl  Texts.     Second  Series.     By  Franz  Boas  and  George  Hunt 
Pp.  1-269.     1906.     Price,  $2.80. 

(Continued  on  2nd  i>aae  of  cover.) 


PUBLICATIONS 


OF    THE 


American  Museum  of    Natural  History. 

The  publications  of  the  American  Museum  of  Natural  History  consist  of  the 


Also  an  '  Ethnographical  Album/  and 


uniform  in  size  and  style  with  the  'Bulletin.1 
the  'American  Museum  Journal.' 

MEMOIRS. 

Each  Part  of  the  'Memoirs'  forms  a  separate  and  complete  monograph; usually 
with  numerous  plates. 

Vol.  I.    Zoology  and  Palaeontology. 

PART  I. —  Republication  of  Descriptions  of  Lower  Carboniferous  Crinoidea  from  the 
Hall  Collection  now  in  the  American  Museum  of  Natural  History,  with  Illustra- 
tions of  the  Original  Type  Specimens  not  heretofore  Figured.  By  R.  P.  Whit- 
field.  Pp.  1-37,  pll.  i-iii,  and  14  text  figures.  September  15, 1893.  Price,  $2.00. 

PART  II. —  Republication  of  Descriptions  of  Fossils  from  the  Hall  Collection  in  the 
American  Museum  of  Natural  History,  from  the  report  of  Progress  for  1861  of 
the  Geological  Survey  of  Wisconsin,  by  James  Hall,  with  Illustrations  from  the 
Original  Type  Specimens  not  heretofore  Figured.  By  R.  P.  Whitfield.  Pp. 
39-74,  pll.  iv-xii.  August  10,  1895.  Price,  $2.00. 

PART  III.—  The  Extinct  Rhinoceroses.  By  Henry  Fairfield  Osborn.  Part  I.  Pp. 
75-164,  pll.  xiio-xx,  and  49  text  figures.  April  22,  1898.  Price,  $4.20. 

PART  IV. —  A  Complete  Mosasaur  Skeleton.  By  Henry  Fairfield  Osborn.  Pp.  165- 
188,  pll.  xxi-xxiii,  and  15  text  figures.  October  25,  1899. 

PART  V.—  A  Skeleton  of  Diplodocus.  By  Henry  Fairfield  Osborn.  Pp.  189-214, 
pll.  xxiv-xxviii,  and  15  text  figures.  October  25,  1899.  Price  of  Parts  IV  and 
V,  issued  under  one  cover,  $2.00. 

PART  VI. —  Monograph  of  the  Sesiidse  of  America,  North  of  Mexico.  By  William 
Beutenrmdler.  Pp.  215-352,  pll.  xxix-xxxvi,  and  24  text  figures.  March,  1901. 
Price,  $5.00. 

PART  VII. —  Fossil  Mammals  of  the  Tertiary  of  Northeastern  Colorado.  By  W.  D. 
Matthew.  Pp.  353-448,  pll.  xxxvii-xxxix,  and  34  text  figures.  Price,  $2.00. 

PART  VIII. —  The  Reptilian  Subclasses  Diapsida  and  Synapsida  and  the  Early  His- 
tory of  the  Diaptosauria.  By  Henry  Fairfield  Osborn.  Pp.  449-507,  pi.  xl,  and 
28  text  figures.  November,  1903.  Price,  $2.00. 

Vol.  II.    Anthropology. 

Jesup  North  Pacific  Expedition,  Vol.  /. 

PART!. —  Facial  Paintings  of  the  Indians  of  Northern  British  Columbia.     By  Franz 

Boas.     Pp.  1-24,  pll.  i-iv      June  16, 1898.     Price,  $2.00. 
PART  II.—  The  Mythology  of  the  Bella  Coola  Indians.     By  Franz  Boas.     Pp.  25-127, 

pll.  vii-xii.     November,  1898.     Price,  $2.00. 
PART  III. —  The  Archaeology  of  Lytton,  British  Columbia.      By  Harlan  I.  Smith 

Pp.  129-161,  pi.  xiii,  and  117  text  figures.     May,  1899.     Price,  $2.00. 
PART  IV.—  The  Thompson  Indians  of  British  Columbia.     By  James  Teit.     Edited  by 

Franz  Boas.     Pp.   163-392,  pll.  xiv-xx,  and  198  text  figures.     April,   1900. 

Price,  $5.00. 
PART  V. —  Basketry  Designs  of  the  Salish  Indians.     By  Livingston  Farrand.     Pp. 

393-399,  pll.  xxi-xxiii,  and  15  text  figures.     April,  1900.     Price  75  cts. 
PART  VI. —  Archaeology  of  the  Thompson  River  Region.      By  Harlan  I.  Smith 

Pp.  4TH-442,  pll.  xxiv-xxvi,  and  51  text  figures.     June,  1900.     Price,  $2.00. 

Vol.  III.     Anthropology. 

PART  I. —  Symbolism  of  the  Huichol  Indians.      By  Carl  Lumholtz.     Pp.  1-228, 

pll.  i-iv,  and  291  text  figures.     May,  1900.     Price,  $5.00. 
PART  II.— The  Basketry  of  the  Tlingit.     By  George  T.  Emmons.     Pp.  229-277, 

pll.  v-xviii,  and  73  text  figures.     July,  1903.     Price.  S2.00. 
PART  III.—  Decorative  Art  of  the  Huichol  Indians.     By  Carl  Lumholtz.     Pp.  279- 

327,  pll.  xix-xxiii,  and  171  text  figures.     November,  1904.     Price,  $1.50. 
PART  IV. — The  Chilkat   Blanket.     By  George  T.  Emmons.     With    Notes  on  the 

Blanket  Designs,  by  Franz  Boas.     November,  1907.     Price,  $2.00. 
(Continued  on  3rd  page  oj  cover.) 


The  Peary  Caribou  (Rangifer  pearyi  Allen) 
BY  J.  A.  ALLEN. 


AUTHOR'S  EDITION,  extracted  from  BULLETIN 

OF   THE 

Hmcrican  flDueeum  of  IRatural  History 

VOL.  XXIV,  ART.  XXII,  pp.  487-504. 
New  York,  May  22,  1908. 


(Continued  from  3rd  page  of  cover.) 

ETHNOGRAPHICAL  ALBUM 

Jesup  North  Pacific  Expedition. 

Ethnographical  Album  of  the  North  Pacific  Coasts  of  America  and  Asia      Part  1, 
pp.  1-5,  pll.  1-28.     August,  1900.     Sold  by  subscription,  price,  $6.00. 

BULLETIN 

The  matter  in  the  'Bulletin'  consists  of  about  twenty-four  articles  per  volume, 
which  relate  about  equally  to  Geology,  Palaeontology,  Mammalogy,  Ornithology, 
Entomology,  and  (in  the  recent  volumes)  Anthropology,  except  Vol.  XI,  which  is 
restricted  to  a  '  Catalogue  of  the  Types  and  Figured  Specimens  in  the  Palaeontological 
Collection  of  the  Geological  Department,'  and  Vols.  XV,  XVII,  and  XVIII,  which 
relate  wholly  to  Anthropology.  Vol.  XXIII  contains  no  anthropological  matter, 
which  now  forms  a  separate  series,  as  'Anthropological  Papers.' 

Volume  XIV,  1901 Price,  $4.00 


Voh 
i 

< 
i 

t 
i 
t 
t 
i 
it 
i 
t 
i 
t 
t 
t 
t 

ime        I, 

II, 
III, 
IV, 

-v, 

VI, 
VII, 
VIII, 
IX, 

x, 

$ 

It 
t               (t 

I               tl 

'        XII, 
1      XIII. 

1881-86. 
1887-90. 

....Out 
Pn 

of  print, 
ce,  $4.75 
'       4.00 
'       4.00 
'       4.00 
4.00 
4.00 
4.00 
4.75 
4.75 
1.25 
2.00 
2.00 
1.75 
5.00 
'       4.00 
'       4.00 

1890-91  . 

i 

1892 

i 

1893 

< 

1894 

1895. 

1896... 

1897  

1898  

Part    I,  1898. 
"     11,1899. 
"   III,  1900. 
"    IV,  1901  . 
(Complete)  .  .  . 
1899  ' 

1900... 

i 

XIX,  1903. 

XX,  1904 

XXI,  1905 

XXII,  1906 

XXIII,  1907 


ANTHROPOLOGICAL  PAPERS. 


XV,  1901-1907  .  . . 

XVI,  1902 

XVII,  Part    I,   1902 

II,      " 

III,  1905 

IV,  " 
V.    1907 

XVIII,  I,   1902 

II,   1904 
III,   1905 


IV, 


5.00 
5.00 
1.50 

.75 
2.00 

.75 
1.25 
2.00 
1.50 

.50 
2.00 
6.00 
5.00 
5.00 
6.00 
9.00 


Vol.  I,  Nos.  1-3.  1907 

AMERICAN  MUSEUM  JOURNAL. 

The  'Journal'  is  a  popular  record  of  the  progress  of  the  American  Museum  of 
Natural  History,  issued  monthly,  from  October  to  May  inclusive.  Price,  $1.00  a 
year.  Volumes  I-VI,  1900-1906. 

For  sale  at  the  Museum. 

*  Published  by  E.  J.  Brill.  Leiden,  Holland.     Not  on  sale  at  the  Museum 
American  Agent,  G.  E.  Stechert,  129  West  20th  Street,  New  York  City. 


Printed  by  Edward  W.  Wheeler,  Cambridge,  Mass. 


59.9,  735  R 

Article    XXII.— THE    PEARY    CARIBOU    (RANGIFER    PEARYI 

ALLEN). 

BY  J.  A.  ALLEN. 

A  large  series  of  specimens,  including  perfect  skins  and  skulls  of  both 
sexes,  and  also  of  young  adults,  obtained  by  Commander  R.  E.  Peary  in 
northern  Grant  Land,  in  October,  1905,  enable  me  to  complete  the  de- 
scription of  this  very  distinct  and  beautiful  species,  which  was  originally 
described  from  imperfect  skins,  without  skulls,  taken  by  Commander  Peary 
in  Ellesmere  Land,  in  June,  1902.1  Its  nearly  pure  white  color  and  small 
size  distinguish  it  strikingly  from  all  other  known  species  of  the  genus. 

The  present  large  series,  numbering  67  skins  and  53  skulls,  was  collected 
on  Fielden  Peninsula  and  in  the  vicinity  of  Lake  Hazen,  in  about  latitude 
82°  N.,  and  hence  about  three  degrees  north  of  the  type  locality,  which  is 
near  the  northern  border  of  Ellesmere  Land.  As,  however,  P'llesmere 
Land,  Grinnell  Land,  and  Grant  Land  form  a  continuous  land  area,  with 
everywhere  quite  similar  climatic  conditions,  the  Caribou  of  Ellesmere  Land 
and  Grant  Land  are  probably  not  markedly  differentiated,  although  the 
gray  brown  mantle  in  the  Ellesmere  Land  specimens  is,  with  one  exception, 
considerably  darker  than  in  the  Grant  Land  specimens.  This  is  hardly 
to  be  accounted  for  by  difference  of  season,  since  the  Ellesmere  specimens, 
though  taken  in  June,  were  still  in  winter  pelage. 

Rangifer  pearyi  differs  from  both  R.  grosnlandicus  and  R.  arcticus,  its 
nearest  allies  geographically,  in  being  very  much  smaller,  taking  the  skull 
as  a  basis  for  comparison  (external  measurements  taken  in  the  flesh  are 
lacking),  the  females  of  grocnlandicus  and  arcticus  being  as  large  as  the 
males  of  pearyi.  In  color  pearyi  is  radically  different,  being  sometimes 
almost  as  pure  white  as  the  Arctic  Fox  or  the  Arctic  Hare,  at  least  in  effect 
when  seen  in  life  at  a  little  distance.  Peary's  reference  to  this  species  in 
his  'Nearest  the  Pole'  (1907,  p.  57),  "as  this  magnificent  snow  white  animal," 
is  hardly  an  exaggeration,  although  the  median  area  of  the  back  in  nearly 
all  the  specimens  shows  a  mixture  of  gray,  varying  in  different  individuals 
from  a  slight  tinge  of  gray  to  gray-brown,  and  also  in  the  extent  of  this  area, 
which  is  sometimes  much  restricted,  and  sometimes  forms  a  broad  mantle. 

The  large  series  of  skins  of  R.  grosnlandicus  here  used  for  comparison 
was  collected  in  November,  by  Commander  Peary,  at  Inglefield  Gulf,  on 

1  This  Bulletin,  Vol  XVI,  pp.  419-412,  figs  1  and  2,  Oct.  31,  1902.  Republished  in  Peary's 
'  Nearest  the  Pole,'  1907,  pp.  350-352. 
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the  Greenland  side  of  Baffin  Bay,  opposite  Ellesmere  Land.  These  skins 
greatly  resemble  in  coloration  the  ordinary  Woodland  Caribou,  being  dark 
brown  with  the  neck  much  lighter  and  the  ventral  area  white.  They  thus 
give  no  suggestion  of  the  whiteness  of  pelage  shown  by  their  relatives  on 
the  opposite  side  of  Baffin  Bay. 

The  series  of  R.  arcticus  (Cervus  tarandus,  var.  a.  arctica  Richardson) 
is  from  near  Wager  River,  north  of  Hudson  Bay,  and  was  collected  in 
October  by  Captain  George  Comer.  This  locality  is  only  a  short  distance 
from  Melville  Peninsula,  which  Richardson  especially  mentions  as  within 
the  range  of  his  variety  arctica,  although  not  strictly  its  type  locality.  This 
is  a  much  lighter  colored  animal  than  R.  grosnlandicus,  from  which  it  also 
differs  in  the  character  of  the  antlers.  There  is  a  blackish  band  across  the 
chin,  and  a  broad  dark  brown  band  across  the  nose,  extending  posteriorly 
in  a  V-shaped  patch  to  nearly  opposite  the  eyes ;  the  cheeks,  forehead  and 
top  of  the  head  are  lighter  or  yellowish  brown;  the  throat,  sides  of  the  head 
up  to  the  base  of  the  ears,  and  the  whole  neck  all  around  back  to  the 
shoulders,  the  whole  ventral  surface,  inside  of  thighs,  the  buttocks,  and  the 
greater  part  of  the  tail  are  uniform  cream- white.  The  limbs  are  dark  brown 
nearly  to  the  hoofs,  adjoining  which  is  a  band  of  yellowish  white,  which 
extends  upward  for  a  short  distance  as  a  narrow  median  line  on  the  poste- 
rior face  of  the  carpal  and  tarsal  segments.  The  whole  body,  except  the 
ventral  surface,  is  dark  brown,  passing  into  a  lighter  color  on  the  flanks, 
where  the  hairs  are  tipped  more  or  less  with  yellowish  or  pale  fulvous,  below 
which  is  a  broad  lateral  band  of  dark  brown. 

In  average  specimens  of  R.  pearyi  the  whole  head  and  the  limbs  are 
uniform  white,1  like  the  neck  and  underparts,  with  a  more  or  less  strong 
grayish  cast  over  the  mid-dorsal  area.  From  this  they  vary  on  the  one  hand 
to  nearly  pure  white  all  over,  and  on  the  other  to  white  with  a  grayish  brown 
mantle,  varying  in  different  individuals,  independently  of  sex  and  age, 
from  drab-gray  to  drab-brown.  In  these  darker  specimens  the  dark  chin 
and  nose  bands  seen  in  other  species  of  caribou  are  outlined  by  a  faint 
plumbeous  hue,  the  ears  are  similarly  shaded,  as  is  the  median  front  surface 
of  the  fore  legs,  while  the  anterior  face  of  the  hind  legs  is  distinctly  pale 
drab-gray  divided  medially  by  a  narrow  white  line,  making  the  dark  band 
double.  Where  these  darker  shades  appear  the  pelage  is  brown  basally, 
and  the  drab  tint  in  places  reaches  the  surface.  Elsewhere  the  pelage  is 
white  to  the  base.  Another  striking  feature  of  the  pelage  in  R.  pearyi  is 
its  extreme  softness  and  fineness,  in  comparison  with  that  of  any  other 

i  The  whiteness  of  the  head  is  well  shown  in  the  half-tone  plate  facing  p.  80  of  Peary's 
Nearest  the  Pole,'  where  two  sledge  loads  of  Caribou  give  a  front  view  of  two  fine  heads. 
Ihe  plate  facing  p.  346  gives  also  side  and  front  views  of  a  fine  head. 
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known  caribou.  In  the  Ellesmere  Land  specimens  the  pelage  is  less  soft, 
but  in  these  the  coat  is  thinner  and  more  worn,  as  they  were  killed  just 
before  the  season  of  moult,  which  takes  place  in  July. 

As  shown  by  the  subjoined  table,  15  of  the  largest  and  oldest  male  skulls 
of  R.  pearyi  (all  adult,  with  well-worn  teeth)  have  an  average  total  (condylo- 
basal)  length  of  303  mm.,  ranging  from  257  to  335  mm.,  the  smallest  being 
one  of  the  oldest  of  the  series,  with  the  teeth  most  worn.  The  same  length 
in  a  series  of  7  old  male  R.  arcticus  is  363  (345-397)  mm.,  and  for  3  old 
female  skulls  of  arcticus  320  (303-337)  mm.,  or  considerably  more  than 
the  males  of  pearyi.  Three  male  skulls  of  grcenlandicus  average  368  (361— 
375)  mm.,  or  slightly  more  than  the  7  skulls  of  arcticus,  with  slenderer, 
less  palmated,  and  more  recurved  antlers. 

In  R.  pearyi  the  main  beam  of  the  right  antler  in  old  males  has  an  average 
length  of  1019  mm.,  the  longest  measuring  1205  and  the  shortest  826,  with 
4  above  1100  mm.  and  3  below  900mm.  In  7  R.  arcticus  the  same  average 
measurement  is  1200  mm.  (1062-1505),  and  in  R.  grwlandicus  1141  (1063- 
1246)  mm.  Thus  the  average  in  arcticus  and  groslandicus  about  equals 
the  maximum  in  pearyi. 

In  R.  pearyi  the  antlers  have  a  much  greater  upward  curvature  than 
in  arcticus,  in  proportion  to  their  length;  those  of  the  latter  being  remarka- 
ble for  their  long,  low,  backward  sweep  and  slight  divergence,  although 
occasionally  a  specimen  departs  from  this  normal  and  approaches  the 
curvature  and  divergence  seen  in  gramlandicus  and  pearyi.  Figures  1-6 
illustrate  the  types  of  antler  seen  in  pearyi,  and  Figs.  7-10  the  variation  seen 
in  two  fine  heads  of  arcticus,  one  of  which  presents  the  unusual  feature  of 
two  large  and  equally  developed  brow  antlers,  one  on  each  antler,  directed 
one  above  the  other,  thus  avoiding  contact.  An  average  adult  skull  of  the 
female  of  R.  pearyi  is  shown  in  Figs.  11  and  12. 

The  inward  curvature  of  the  distal  third  of  the  main  beam  in  R.  pearyi 
is  especially  marked,  the  distance  between  the  tips  being,  in  one  third  of  the 
specimens,  less  than  150  mm.,  and  in  one  specimen  (Figs.  11,  12)  they  actually 
cross  to  the  extent  of  60  mm.  The  greatest  spread  (at  point  of  palmation  of 
main  antlers)  equals  about  one  half  to  two  thirds  the  length  of  the  main  beam. 
In  7  specimens  the  brow  antler  is  developed  from  the  right  antler,  in  8  others 
from  the  left.  The  brow  antler  increases  in  size  with  the  age  of  the  animal, 
being  longest  and  broadest  in  very  old  animals  and  not  well-developed  in 
males  that  have  just  fully  acquired  the  permanent  dentition.  In  general 
the  antlers  are  broader  in  all  of  their  palmated  parts,  in  proportion  to  their 
size,  than  in  either  arcticus  or  grosnlandicus. 

A  feature  of  interest  in  these  skulls  is  the  large  amount  of  individual 
variation.  One  male  skull,  and  also  one  female  skull,  has  two  well-devel- 
oped canines  on  the  same  side,  both  of  normal  size,  the  supernumerary 
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one  standing  in  front  of  the  other  in  a  small  piece  of  intercalated  bone. 
There  is  the  usual  wide  range  of  individual  variation  in  the  form  and  relative 
development  of  the  various  elements  of  the  skull  seen  in  other  species  of 
deer  when  large  series  of  skulls  are  brought  together  for  comparison.  This 
is  especially  noticeable  in  the  size  and  form  of  the  nasal  bones  and 
lachrymal  fossse,  and  in  the  relation  of  the  ascending  branch  of  the  pre- 
maxillaries  to  the  maxillaries,  etc.,  the  same  wide  range  of  individual  varia- 
tion prevailing  in  this  species  as  in  Odocoileus  sinaloce,  illustrated  in  a 
former  paper.1  A  rather  unusual  feature  is  a  false  suture,  outlining  what 
at  first  sight  seems  to  be  an  intercalated  bone  to  fill  the  space  between  the 
ascending  branch  of  the  premaxillary  and  the  maxillary,  but  the  suture 
is  superficial,  appearing  on  the  outer  surface  and  usually  not  extending 
very  deeply  into  the  bone. 

According  to  the  experience  of  most  travellers  on  the  Arctic  mainland, 
the  so-called  Barren  Ground  Caribou  is  a  migratory  animal,  leaving  the 
coast  at  the  approach  of  winter  and  moving  southward  in  great  herds,  to 
return  northward  again  in  the  spring.  This,  however,  does  not  appear 
to  be  the  habit  of  the  Grant  Land  Caribou,  according  to  Commander 
Peary's  notes  on  them  in  his  'Nearest  the  Pole'  (New  York,  Doubledayr 
Page  &  Co.,  1907).  Thus,  in  referring  to  one  of  his  hunting  parties,  he 
says:  "After  dinner  [September  11,  1905],  three  Eskimos  came  in  with  the 
meat  of  four  musk-oxen  killed  in  Rowan  Bay,  and  in  the  evening  the  Porter 
Bay  party  returned  with  the  meat  and  skins  of  seven  reindeer  killed  in  a 
valley  on  Fielden  Peninsula.  These,  the  first  specimens  of  this  magnificent 
snow-white  animal,  were  from  a  herd  of  eleven  surprised  in  a  valley  close 
to  Cape  Joseph  Henry,  and  among  the  seven  was  the  wide-antlered  buck 
leader.  These  beautiful  animals,  in  their  winter  dress  almost  as  white  as 
the  snow  which  they  traverse,  were  found  later  scattered  over  the. entire 
region  from  Cape  Hecla  to  Lake  Hazen,  and  westward  along  the  north 
Grant  Land  coast,  over  fifty  specimens  in  all  being  secured"  (/.  c.,  p.  57). 
Later  in  the  season  "hunting  parties  of  the  Eskimos  were  kept  constantly 
in  the  field,  covering  the  country  north  to  Clements  Markham  Inlet  and 
south  to  Wrangel  Bay  and  Lake  Hazen.  The  results  of  these  parties  were 
satisfactory,  considerable  numbers  of  musk-oxen  and  reindeer  being  secured  " 
(I.  c.,  p.  60).  By  October  1,  the  "game  score  reached  seventy-three  musk- 
oxen  and  twenty-seven  reindeer."  Other  bags,  comprising  reindeer  as 
well  as  musk-oxen,  are  reported  as  received  October  25  and  November  8. 
Under  date  of  December  16  it  is  stated  (I.  c.,  p.  84) :  "Two  large  buck  rein- 
deer were  found  on  the  southern  slopes  of  the  United  States  Range  with 
their  horns  locked,  frozen  in  a  death  struggle." 

1  This  Bulletin,  XXII,  1906,  pp.  203-207,  pll.  xx-xxvi. 
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During  Commander  Peary's  survey  of  the  northern  coast  line  of  Grant 
Land,  he  states  that  late  in  June,  1906,  on  reaching  Cape  Hubbard,  the 
northern  point  of  Jesup  Land  (Heiberg  Land  of  Sverdrup),  he  came  im- 
mediately upon  the  recent  tracks  of  six  deer,  and  in  just  thirty-five  minutes 
from  the  time  he  landed,  his  party  had  captured  two  deer  and  a  hare.  He 
says  of  these:  "Both  were  does,  neither  pregnant,  nor  very  large,  and  very 
thin  though  evidently  putting  on  flesh,  the  skin  of  course  in  bad  condition 
and  antlers  in  the  velvet.  A  very  noticeable  feature  was  the  length  of  the 
hoofs,  and  the  development  of  the  dew  claws  into  regular  spoons  as  large 
as  a  hare's  ears,  thus  giving  the  deer  natural  snowshoes,  which  they  need 
in  this  country  not  only  for  the  snow,  but  for  the  boggy  saturated  ground 
as  well,  at  this  time  of  year"  (/.  c.,  p.  205).  On  June  29,  at  the  same  place: 
"  At  2  P.  M.  the  men  returned.  They  found  at  close  quarters  that  the  three 
deer  seen  from  the  summit  of  the  cape  [Cape  Hubbard]  had  increased  to 
six  arid  a  fawn,  all  of  which  were  secured  (three  bucks  and  three  does)" 
(/.  c.,  p.  208).  Two  days  later,  on  the  Garfield  coast,  at  the  northwest 
corner  of  Grant  Land,  Commander  Peary  saw  a  deer  grazing  and  sent  the 
boys  to  bring  it  in,  "which  they  did  in  about  an  hour  (a  buck  with  small 
horns  in  the  velvet).  This  made  twelve  obtained  thus  far.  A  fresh  track 
was  seen  between  the  tent  and  the  sledge  which  we  left;  and  another  deer 
was  seen  on  the  opposite  side  of  the  bay"  (7.  c.,  p.  210). 

These  references  show  that  reindeer,  or  caribou,  were  present  about 
July  1  on  both  sides  of  Fridtjof  Nansen  Sound,  which  was  still  so  well  closed 
with  ice  that  Peary  and  his  party  crossed  on  the  ice  from  Grant  Land  to 
Jesup  Land  and  returned  in  safety  at  this  late  period  in  the  season;  which 
shows  that  during  most  of  the  year  Nansen  Sound  must  be  here  passable 
for  caribou,  and  that  the  herds  of  Jesup  Land  (or  Axel  Heiberg  Land)  and 
Grant  Land  are  practically  the  same  herd.  They  also  show  that  his  hunting 
parties  found  both  males  and  females  commonly  associated  in  the  same  herd, 
both  in  autumn  (September-November)  and  in  June  and  July;  and  that  in 
winter  as  well  as  in  summer  caribou  were  met  with  practically  to  the  north- 
ern border  of  the  most  northern  of  arctic  lands. 
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Fig-  1.     Rtmgifer  pearyi.     No.  27987,  near  Lake  Hazen,  Grant  Land,  October,  1905;  Com- 
mander R.  E.  Peary.     About  *  nat  size.     Antlers  of  average  size  and  form. 
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Fig.  3.     Rangifer  pearyi.     No.  27958,  near  Lake  Hazen,  Grant  Land,  October,  1905;   Com- 
mander R.  E.  Peary.     About  i  nat.  size.     Spread  of  antlers  exceptionally  narrow. 
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Fig.  5.  Rangifer  pearyi.  No.  27939,  near  Lake  Hazen,  Grant  Land,  October,  1905;  Com- 
mander R.  E.  Peary.  About  £  nat.  size.  Antlers  unusually  divergent.  (Compare  witli  Fig.  3, 
showing  unusually  narrow  spread,  and  with  Fig.  1,  of  average  or  normal  spread.) 
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Fig.  6.     Rang  Her  pearyi.     Slightly  oblique  view  of  specimen  shown  in  Fig.  5. 


500 


Bulletin  American  Museum  of  Natural  History.      [Vol.  XXIV, 


190S.J 


Allen,  The  Peary  Caribou. 


501 


Fig.  8.     Rangifer  ardicus.     Frontfview  of  specimen  shown  in  Fig.  7. 
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Fig.  9.     Rangifer  arcticus.     No.    22985,    Wager    River,     northwest    coast    of    Hudson  Bay; 
Captain  George  Comer.     About  4  nat.  size.     A  brow  antler  from  both  right  and  left  antlers. 
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Fig.  10.     Rangtfer  arcticus.     Nearly  front  view  of  specimen  shown  in  Fig.  9. 
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Article   XXIII.— NOTES   ON  SOLENODON  PARADOXUS 

BRANDT. 

BY  J.  A.  ALLEN. 
PLATES  XXVIII-XXXIIL 

The  Museum  has  recently  secured  three  specimens  of  Solenodon  para- 
doxus  Brandt,  collected  in  San  Domingo  in  1907,  by  A.  Hyatt  Verrill,  for 
the  Kny-Scheerer  Company,  dealers  in  natural  history  specimens,  of  New 
York  City.  They  comprise  a  very  old  male  and  a  very  old  female,1  pre- 
served in  formalin,  both  with  the  teeth  much  worn,  and  the  complete  skele- 
ton of  a  young  specimen  still  retaining  the  entire  milk  dentition.  The 
two  adult  animals  have  been  utilized  for  a  group,  the  specimens  having  been 
very  carefully  modeled  by  Mr.  Herbert  Lang.  The  skin  of  the  female 
was  removed  for  mounting,  the  skeleton  and  most  of  the  soft  parts  being 
preserved  separately.  Of  the  male  only  the  skin  of  the  head  could  be  used 
for  mounting,  owing  to  its  bad  state  of  preservation,  although  the  specimen 
is  available  for  anatomical  study.  Hence  the  male  is  shown  as  peering 
from  a  hole  in  the  artificial  rock-work  that  forms  the  setting  for  the  group. 
An  illustration  of  this  group,  from  a  photograph,  was  published  in  'The 
American  Museum  Journal'  for  February,  1908  (Vol.  VIII,  No.  2),  and 
is  here  reproduced  in  Plate  XXVIII. 

A  figure  of  the  female,  from  a  wash-drawing,  from  life,  was  published 
by  Mr.  Verrill  (7.  c.),  with  an  account  of  its  capture,  external  characters, 
habits,  distribution,  native  names,  etc.  The  other  two  specimens  were 
captured  by  Mr.  Verrill  after  the  above  account  was  prepared.  The  first 
specimen  was  taken  "near  El  Cajon,  and  the  other  two  near  La  Honda," 
localities  not  given  on  ordinary  maps,  but  situated  in  the  eastern  part  of  the 
Republic. 

Mr.  VerriH  states  that  "the  animal  was  well  known  to  the  natives  in 
certain  isolated  localities,  but  that  over  the  greater  portion  of  the  Republic 
it  was  absolutely  unknown.  This  is  readily  accounted  for  by  the  presence 
of  the  mongoose  in  most  parts  of  the  country,  and  it  is  only  a  question  of 
time  when  this  pest  will  overrun  the  entire  island  and  the  Solenodon  will 
become  actually  exterminated." 

1  This  is  the  specimen  figured  and  described  by  Mr.  Verrill  in  his  'Notes  on  the  Habits  and 
External  Characters  of  the  Solenodon  of  San  Domingo  (Solenodon  paradoxus),'  published  in 
the  'American  Journal  of  Science'  for  July,  1907  (4th  ser.,  Vol.  XXIV,  pp.  55-57,  with  a  half- 
tone figure  in  the  text),  and  also  in  the  'Annals  and  Magazine  of  Natural  History'  for  the  same 
month  (7th  ser.,  Vol.  XX,  pp.  68-70,  pi.  iv). 
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Great  credit  is  due  Mr.  Verrill  for  persevering  in  his  special  quest  for 
this  animal  until  success  rewarded  his  efforts,  for  its  discovery  seemed  at 
the  outset  almost  hopeless.  Credit  is  also  due  to  Dr.  G.  Lagai  of  the  Natural 
Science  Department  of  the  Kny-Scheerer  Company  of  New  York,  who  for 
many  years  has  taken  great  interest  in  securing  specimens  of  Solenodon, 
and  who  engaged  Mr.  Verrill  for  this  enterprise. 

Mr.  Verrill's  account  of  the  animal  is  the  first  that  has  appeared  based 
on  actual  observation  of  the  animal  in  life  and  in  its  natural  surroundings. 
He  says:  "In  its  habits  the  Solenodon  resembles  a  hog,  rooting  in  the  earth 
and  cultivated  grounds,  tearing  rotten  logs  and  trees  to  pieces  with  its  power- 
ful front  claws,  and  feeding  on  ants,  grubs,  insects,  vegetables,  reptiles,  and 
fruit,  and  at  times  proving  destructive  to  poultry.  On  several  occasions  it 
has  been  known  to  enter  the  houses  in  search  of  roaches  and  other  vermin, 
and  has  been  captured  in  rat-traps. 

"It  is  strictly  nocturnal,  and  spends  the  day  in  caves,  holes  in  the  coral 
limestone  rocks  and  in  hollow  trees  and  logs.  It  is  a  slow,  stupid  creature. 
It  is  unable  to  run  rapidly,  but  shambles  along  with  the  zigzag,  sidewise 
motions  of  a  plantigrade.  It  is  doubtless  owing  to  this  that  it  obtained  the 
native  name  of  'Orso'  (bear). 

"Its  long  snout  and  stout  front  feet,  with  their  curved  claws,  and  its 
thick,  short  neck,  prove  impediments  to  forward  progress.  According  to 
the  natives  it  is  incapable  of  running  straight.  They  also  claim  that  when 
pursued  it  frequently  trips  itself  and  tumbles  heels  over  head.  When  hunted 
with  dogs  it  thrusts  its  head  into  the  nearest  hole  or  shelter  and  allows  itself 
to  be  captured  without  resistance. 

"The  only  specimen  that  I  obtained  was  a  female  w^hich  was  captured 
alive  and  uninjured.  A  few  days  after  its  capture  it  gave  birth  to  three 
naked  young.  These  the  mother  promptly  devoured,  and  she  died  three 
days  later." 

Solenodon  paradoxus  was  first  made  known  to  science  by  Brandt  in  a 
paper  presented  to  the  Academy  of  Sciences  of  St.  Petersburg  in  December, 
1832,  and  published  the  following  year,1  from  a  skin  and  imperfect  skull 
received  from  Haiti.  His  description  of  the  species  is  remarkably  full  and 
accurate,  considering  the  nature  of  the  material.  This  specimen  remained 
unique  until  1907,  when  the  three  specimens  collected  by  Mr.  Verrill  (as 
noted  above)  were  secured  by  this  Museum.  The  single  previously  known 
specimen  described  by  Brandt  was  restudied  some  thirty  years  later  by 
Peters,2  in  comparison  with  his  new  species  from  Cuba  (Solenodon  cubanus), 

1  De  Solenodonte,  novo  mammalium  insectivorum  genere.  By  J.  F.  Brandt.  M6m.  de 
1  Acad.  de  St.  Pfitersbourg,  II,  1833,  pp.  459-478.  Also  separate,  pp.  1-20,  pll.  i,  ii. 

* Uber  die  Saugethlergattung  Solenodon.  By  W.  Peters.  Abhandl.  der  Konigl.  Akad. 
der  Wissenschaften  zu  Berlin,  1863  (1864),  pp.  1-22,  pll.  i-iii. 
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the  original  type  of  S.  paradoxus  having  been  loaned  to  him  by  the  authori- 
ties of  the  St.  Petersburg  Academy  for  this  purpose.  All  subsequent  ac- 
counts of  this  species,  down  to  1907,  have  also  been  based  on  this  unique 
original,  including  the  discussion  of  the  phylogeny  and  dentition  of  Solenodon 
by  Leche  in  1907,1  to  whom  the  skull  was  again  entrusted  by  the  authorities 
of  the  St.  Petersburg  Academy  for  investigation  (Leche,  /.  c.,  p.  4). 

As  is  well  known,  the  genus  Solenodon  is  an  isolated  type,  represented, 
so  far  as  known,  by  two  species,  one  of  which  (S.  paradoxus)  is  confined  to 
Haiti,  the  other  (S.  cubanus)  to  Cuba.  It  is  the  sole  genus  of  the  family 
Solenodontidse,  which  finds  its  nearest  living  representatives  in  the  family 
Centetidse,  confined  to  Madagascar  and  some  of  its  outlying  islands,  thus 
an  equally  isolated  group.  Both  are  commonly  regarded  as  survivals  of 
primitive  types,  whose  ancestral  history  remains  to  be  discovered. 

The  characters  of  Solenodon  have  become  well  known,  especially  through 


Fig.  1.     Solenodon  paradoxus.     Side  view  of  head  of  old  male. 
Slightly  less  than  £  nat.  size. 

the  labors  of  Dobson,2  who  has  described  not  only  the  osteology  and  denti- 
tion, but  the  myology  and  visceral  anatomy,  based  on  S.  cubanus;  while  its 
phylogeny  and  dentition  have  been  especially  considered  by  Leche,3  who 
has  also  described  and  figured  the  milk  dentition  of  S.  cubanus. 

In  external  characters  S.  paradoxus  and  S.  cubanus  are  in  general  quite 
similar,  but  they  differ  somewhat  in  size,  and  markedly  in  coloration,  and 
also  in  some  other  features,  as  will  be  presently  noted. 

1  Zur  Entwichlunersgeschichte  des  Zahnsystems  der  Saugetiere  zngleich  ein  Beitrag  zur 
Stammesgeschichte  dieser  Tiergruppe.  Von  Wilhelm  Leche.  Zweiter  Teil:  Phylogenie. 
Zweites  Heft:  Die  Familien  der  Centetidae,  Solenodontidae  und  Chrysochloridae.  Mit  4  Tafeln 
und  108  Textfiguren.  Zoologica,  Heft  49.  Stuttgard,  1907. 

2  A  Monograph  of  the  Insectivora,  Systematic  and  Anatomical.     By  G.  E.  Dobson.     Part 
I.     Including  the  families  Erinaceidse,  Centetidse,  and  Solenodontidae.     1882.     (Solenodonti- 
dae, pp.  87-96,  pll.  viii,  ix.) 

3  Op.  cit.,  pp.  5-24  (passim.),  55,  56,  144-146,  pi.  iv,  figs.  55-58. 
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S.  paradoxus  may  be  described  as  follows : 

The  nose  (from  eye  to  tip  of  nose)  is  naked  on  the  dorso-median  area,  and  entirely 
so  on  the  distal  third,  the  short  hairs  of  the  facial  region  advancing  laterally  on  the 
sides  more  than  on  the  top;  fore  and  hind  feet  naked,  the  bareness  extending  up- 


Fig.  2.      Solenodon  paradoxus, 
above;  b,  from  side;  c,  from  below. 


Three  views  of  proboscis,  \  nat.  size,     a,  from 


ward  on  the  thighs  to  become  confluent  with  the  bare  glandular  area  of  the  rump 
and  lower  back;    tail  naked. 

The  nose-pad  (Figs.  1  and  2)  is  about  8  mm.  wide  at  the  extremity,  produced 
dorsally  about  5  mm.,  and  extending  ventrally  in  a  V-shaped  point  for  about  10-12 
mm.  The  proboscis  has  a  length  of  about  40  mm.,  and  is  supported  at  the  base  by  a 
small  plate  of  bone,  joined  to  the  premaxillaries  by  cartilage. 

The  nostrils  (Figs.  1  and  2)  are  situated  at  the  front  lateral  corners  of  the  nose- 
pad,  and  are  separated  at  the  middle  by  a  space  of  about  4-5  mm. 

The  ear  is  oval,  obtusely  rounded  apically,  the  greatest  width  about  equal  to  the 

length  of  the  ear  above  the  crown 
(Fig.  1). 

The  tail  is  naked,  very  finely  and 
regularly  annulated  with  small  flat 
tubercles,  from  \  to  1  mm.  in  trans- 
verse diameter;  annulations  about 
1  to  the  millimeter  on  the  basal  half 
of  the  tail,  becoming  narrower  apic- 
ally, where  there  are  2  or  3  annula- 

3.     Solenodon  paradoxus.      Palatal   sur-       tions  to  tne  millimeter. 

The  pelage  is  short,  thin,  and 
sparse,  in  comparison  with  that  of 
S.  cubanus,  with  much  less  underfur;  the  feet  are  less  clothed,  as  is  the  face,  and 
the  naked,  glandular  area  on  the  thighs  and  rump  is  more  extended. 

In  coloration  the  female  (in  these  two  specimens)  is  brighter  than  the  male. 
The  general  color  of  the  median  dorsal  area  is  dusky  brown,  becoming  lighter  in 
front  of  the  eyes,  and  laterally  along  the  sides  of  the  body  and  lower  back;  the  hairs 
are  lighter  basally,  and  have  lighter  tips  near  the  lateral  and  posterior  borders  of 


face,  showing  number  and  character  of  the  ridges. 
Nat.  size. 
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the  dark  dorsal  area;  sides  light,  tinged  with  fulvous,  deepening  to  rufous  on  the 
shoulders,  and  to  chestnut  on  the  sides  of  the  neck  and  sides  of  the  head;  throat 
and  pectoral  region  darker,  blackish  chestnut;  ventral  surface  pale  rufous;  a  small 
oval  white  spot  on  the  nape,  about  8  X  15  mm.  in  extent. 

The  pelage  of  the  male  is,  unfortunately,  in  bad  condition,  the  hair  having  be- 
come in  large  part  detached.  The  white  nape-spot  present  in  the  female  (probably 
an  individual  variation)  is  apparently  absent.  The  pattern  of  coloration  is  in  other 


Fig.  4.     Solenodon  paradoxus.     Left  fore  foot,  from  below,  nat.  size. 

respects  similar,  but  the  tints  are  paler,  the  rufous  especially  much  weaker  in  tone. 

The  interdental  palatal  ridges  (Fig.  3)  are  apparently  less  strongly  developed 
than  in  S.  cubanus,  as  figured  by  Peters  (I.  c.,  pi.  ii,  fig.  7),  and  cease  about  oppo- 
site p1,  instead  of  being  continued  forward  to  the  base  of  the  middle  incisors,  there 
being  only  7  in  paradoocus  instead  of  9  as  in  cubanus.  In  this  respect  the  present 
specimens  agree  well  with  Brandt's  figure  (I.  c.,  pi.  ii,  fig.  5)  of  the  type  of  paradoxus. 

Mr.  Verrill's  description  of  the  external  characters,  from  the  living  animal,  is 


Fig.  5.     Solenodon  paradoxus.     Left  hind  foot  from  below,  nat.  size. 

of  interest  in  the  present  connection,  especially  his  references  to  the  sparseness  of 
the  pelage,  and  the  color  of  the  naked  parts  of  the  animal,  which  is  as  follows: 

"The  body  and  head  are  covered  with  sparse,  coarse  hair,  which  is  reddish  fer- 
ruginous from  the  eyes  to  the  shoulders,  and  dusky  brown  on  the  rest  of  the  body. 

"The  hair  becomes  very  thin  and  scattered  on  the  hind  quarters,  which  for  some 
distance  on  the  back  and  sides  are  naked,  roughly  corrugated,  and  warty,  with  a 
sparse,  short,  wooly  growth  between  the  excrescences. 
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"The  legs,  snout,  and  eyelids  are  naked  and  with  the  bare  skin  of  the  rump  are 
pinkish  white.  The  ears  are  short,  thin,  rounded,  and  are  bluish  gray  with  light 
edges.  The  heavy,  rat-like  tail  is  dark  brown  and  naked.  The  claws  are  horn  color. 
The  front  feet  and  claws  are  large,  heavy,  and  mole-like  and  well  adapted  to  digging 
and  tearing  asunder  rotten  \vood,  etc.  They  are  much  smaller  in  proportion  than 
in  the  Cuban  species,  however.  The  snout  is  also  more  flexible  than  in  S.  cubanus, 
from  which  it  also  differs  in  the  smaller  extent  of  the  naked  skin  of  the  rump,  the 
color,  size,  and  other  characters." 

I  am  indebted  to  Mr.  Herbert  Lang  for  the  subjoined  external  measurements. 
Those  of  the  male  (see  Table  II)  were  made  in  the  same  detail  as  those  given  by  Dr. 
Peters  of  the  type  (female)  of  Solenodon  cubanus  (I.  c.  pp.  5,  6),  for  convenience  of 
comparison.  Unfortunately  the  female  specimen  was  dismembered  before  the 
importance  of  securing  detailed  measurements  for  comparison  with  those  of  the 
type  of  S.  cubanus  was  recognized. 


I.     EXTERNAL  MEASUREMENTS  OF  Solenodon  paradoxus. 


mm.  mm.  mm. 

No.  28270      No.  28271         Type1 

Total  length  in  straight  line        .     .     .     .....     535  510  520 

"          "       along  curvature  of  body       .     .     .     .     .     586  555 

Length  of  tail       .............     241  220         .230 

"       from  calcaneum  to  tip  of  middle  claw  ...       71  69 

"          "     olecranon   to    "    "        "         .<*...     104  104 
"       of  the  muzzle  in  front  of  the  incisors     ...       39  40 

The  above  measurements  show  that  in  these  two  specimens  the  male 
considerably  exceeds  the  female  in  size.  The  female  is  somewhat  older 
than  the  male,  having  the  teeth  rather  more  worn,  but  both  are  what  may 
be  termed  'old  adults/ 

Dobson  states  that  an  adult  male  Solenodon  cubanus  in  the  Paris  Muse- 
um, and  another  male  in  the  Hunterian  Museum  are  both  somewhat  smaller 
than  the  type  of  the  species,  a  female,  as  described  by  Peters,  "whence," 
he  says,  "we  may,  perhaps,  infer  that  the  male  is  somewhat  smaller  than 
the  female."  Peters's  specimen,  as  shown  by  his  figures  of  the  skull,  was  a 
middle-aged  animal,  with  the  teeth  wholly  unworn;  compared  with  a  female 
skull  in  the  U.  S.  National  Museum  Collection  (No.  37983),  of  apparently 
about  the  same  age,  it  is  decidedly  larger  (see  measurements  of  skulls  in 
Table  II),  and  also  larger  than  a  second  skull  in  the  U.  S.  National  Museum 
Collection  (No.  fyf|),  also  a  female  (see  Table  II);  from  this  we  may,  per- 
haps, infer  that  Peters's  specimen  was  an  exceptionally  large  female,  and 


From  Brandt,  I.  c. 
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that  the  males  mentioned  by  Dobson  had  not  attained  full  size,  although 
"  apparently  quite  full  grown."     The  figure  given  by  Dobson  of  the  Hunterian 


Fig.  6.     Solenodon  paradoxus.     Male  genitalia.     £  nat.  size. 


Fig.  7.     Solenodon  paradoxus.     Female  genitalia.     £  nat.  size. 

specimen  shows  it  to  have  been  moderately  young;  in  the  old  age  stage  it 
would  certainly  have  been  notably  large. 
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II.     COMPARATIVE  EXTERNAL  MEASUREMENTS  OF  Solenodon  paradoxus  (cT) 
AND  S.  cubanus  ($). 

paradoxus    cubanus 

c?1  92 

Length  from  end  of  nose  to  base  of  tail  (in  curved  line  over  the  mm.  mm. 

back      . 343  340 

Length  from  end  of  nose  to  anus  (in  straight  line) 282  280 

Length  of  head  (in  straight  line) . 119  117 

Breadth  of  head  in  front  of  ears 45  50 

Distance  from  eyes  to  point  of  nose 72  67 

Length  of  eyelids  (fissure) 4  3 

Distance  of  eyes  from  each  other 30  29 

Distance  from  eye  to  ear 30 

Distance  between  ears  at  base 44  42 

Height  of  ear 28  30 

Breadth  of  ear 26 

Length  of  proboscis  to  incisors 39  35 

Breadth  of  proboscis  at  base 22  18 

Breadth  of  proboscis  at  middle 14  10 

Height  of  proboscis  at  base 19  16 

Height  of  proboscis  at  middle 12  10.5 

Length  of  muzzle  (hairless  part)  on  lower  side  of  proboscis       .     .  12  10 

Distance  from  point  of  under  lip  to  corner  of  mouth 28  31 

Distance  between  corners  of  mouth 30  30 

Length  of  tail 241  190 

Thickness  of  tail  at  middle 12.5  11 

Length  of  hand  to  end  of  third  digit  (without  claws) 41  43 

"   1st  digit  (without  claw) 8 

"       "  claw  of  1st  digit  (over  curvature) 9  9.5 

"       "  2d  digit  (without  claw) 14  16 

"       "  claw  of  2d  digit  (over  curvature) 16  29 

"       "   3d  digit  (without  claw) 17  17.5 

"       "   claw  of  3d  digit  (over  curvature) 17  26 

"  4th  digit  (without  claw) 15  17 

"       "   claw  of  4th  digit  (over  curvature) 12  28 

"   5th  digit  (without  claw) -11  12 

"       "   claw  of  5th  digit  (over  curvature) 9  16 

"       "   foot  to  end  of  middle  digit  (without  claw) 62  56 

"   1st  digit  (without  claw) 8  10 

"       "   claw  of  1st  digit  (over  curvature) 7  8 

"       "   2d  digit  (without  claw) 11  15 

"       "  claw  of  2d  digit  (over  curvature) 9  9.5 

"       "   3d  digit  (without  claw) 12  15 

"       "  claw  of  3d  digit  (over  curvature) 10  9.5 

"   4th  digit  (without  claw) 11  15 

"       "   claw  of  4th  digit  (over  curvature) 9  9 

"       "  5th  digit  (without  claw) 10  14 

"   claw  of  5th  digit  (over  curvature) 8  8.5 

1  No.  28270,  Amer.   Mus.,    d\   Solenodon  paradoxus.     Measurements  taken  by  Herbert 
Lang  from  specimen  preserved  in  formalin. 

2  Tjrpe  of  Solenodon  cubanus  Peters.     Measurements  from  Peters,  1.  c.,  pp.  5,  6. 
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In  external  characters  S.  paradoxus  and  S.  cubanus  present  a  number 
of  noteworthy  differences,  as  in  the  relative  length  of  the  tail,  the  relative 
development  of  the  fore  claws,  in  coloration,  and  in  the  character  of  the 
pelage,  as  follows:  S.  paradoxvs  is  slightly  the  larger  (much  larger  if  the 
comparison  is  based  on  the  skulls);  the  tail  is  relatively  about  one  fourth 
longer  (see  Table  III),  and  the  fore  claws  nearly  one  half  shorter  and  corre- 
spondingly weaker. 

In  coloration  S.  paradoxus  has  the  dorsal  area  lighter  than  S.  cubanus, 


Fig.  8.     Solenodon  paradoxus.     Glandular  surface  of  left  thigh.     About  f . 

but  the  chief  difference  is  in  the  color  of  the  head,  sides  of  the  neck,  shoulders, 
and  throat,  which  in  cubanus  are  light  yellow,  golden  yellow,  or  light  ocher 
yellow,  as  described  by  Peters,  Gundlach,  Poey,  and  Dobson,  or  nearly 
pure  white,  as  in  two  alcoholic  specimens  in  the  U.  S.  National  Museum 
collection  (Nos.  15526,  adult  female,  and  15527,  quarter-grown  young, 
possibly  somewhat  faded),  in  abrupt  contrast  with  the  color  of  the  back; 
in  paradoxus  the  head  is  lighter  colored  than  the  dorsal  area,  but  is  not  in 
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abrupt  contrast  with  it;  the  dark  rufous  of  the  head  becomes  somewhat 
lighter  anteriorly,  but  on  the  sides  of  the  neck,  shoulders,  and  breast  passes 
into  deep  rufous  chestnut,  very  unlike  the  light  yellow  of  these  parts  in  cu- 
banus. 

The  pelage  is  much  heavier  —  longer  and  thicker  —  and  more  woolly 
in  cubanus  than  in  paradoxus,  in  which  latter  species  the  nose,  facial  region 
and  feet  are  also  much  more  thinly  clothed. 

The  wTell  marked  differences  in  the  skull  and  teeth,  noted  below,  have 
long  been  known,  and  show  that  instead  of  the  two  forms  being  only  "  local 
varieties,"  as  suggested  by  Dobson,  they  are  really  not  closely  related,  and 
might  well  be  regarded  as  referable  to  different  subgenera. 


TABLE  III.     COMPARATIVE  MEASUREMENTS  OF  SKULLS  OF  Solenodon  para- 
doxus AND  S.  cubanus. 


S.  paradoxus. 


S.  cubanus. 


c?1 
mm. 

c?2 
mm. 

87 

9'3 
mm. 
88 

94 
mm. 

77 

?5 
mm. 
80 

9" 
mm. 

87 

c?7 
mm. 

Condylo-basal  length  

79 

76 

73 

75 

Basal  length                  .          ... 

74.3 

75 

72 

69 

71 

73.7 

69.9 

Basilar    length 

69 

67 

62 

625 

Palatal        "            ....... 

44 

44 

43 

41.5 

43 

45 

43? 

Palatilar     "            
Breadth  at  zygom.  proc.  of  maxilla  . 
"        "         "         "    "   squamosal  . 
Interorbital  breadth         .          ... 

31.5 
30.3 
17.7 

38 
36 
36 
15 

37 
34 
31 
15 

34 
31.5 
31 
15.2 

34.5 
31.5 
32.5 
15 

34.7 
33.5 
196 

31.7 
15? 

Mastoid 

28 

27.3 

26.3 

27 

Breadth  of  occip.  condyles  .... 
Breadth  (transv.)  of  occip.  crest   . 
Breadth  of  rostrum  at  ant.  border     . 
"    canines       .     . 
Distance  outside  to  outside  of  third 
molars 

?8.7 
23 

17 
20.5 
9 
12 

22 

17 
20 
9 
12 

22 

15.6 
19.7 

7.2 
10 

18 

17 
17.2 
7.6 
10 

182 

?9.4 
12 

— 

Palatal  border  to  foramen  magnum  . 
"       "   hamular  process 
Length  of  upper  toothrow         .     .     . 
Space  occupied  by  incisors 
"   c-p1'3          .     .     . 

39 

30 
10 
40 
13.5 
16 

30 
10 
39 
14 
15 

27 
11.3 
35 
11.2 
14.7 

27.3 

36 
11 
15 

39 

38.1 

1  S.  paradoxus.     Type,  cT.     Measurements  from  Peters,  I.  c.,  pp.  11,  12. 

2  S.  paradoxus,  old  c?,  No.  28270.     Measurements  from  the  specimen. 

3  S.  paradoxus,  old    9,  No.  28271.     Measurements  from  the  specimen. 

4  S.  cubanus,  Q,  No.  37983,  U.  S.  Nat.  Mus.     Measurements  from  specimen. 

5  S.  cubanus,  9,  No.  f§g§  U.  S.  Nat.  Mus.     Measurements  from  specimen. 

6  S.  cubanus,  Type,    9.     Measurements  from  Peters,  I.  c.,  pp.  11,  12. 

7  S.  cubanus,    0\  Hunterian  Museum.     Measurements  from  Dobson,  'Monograph  of  the 
Insectivora,'  p.  90. 
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(Table  III  continued.) 

Space  occupied  by  p3-m3           .     .     .  15.3     15.5  16  12  12        12.2      — 

"   molars          ...  —      10  10.3  7.5  7.7 

Lower  jaw,  length  (to  angle)    .     .     .  56.6  55  49.6  50 

"     height  at  condyle    .     .     .  13.5  14  12  7.3 

"      "   coronoid  .     .     .  25.5     25.2  26  23  24        28        25.4 

Length  of  lower  toothrow     ....  33        36  35  32  32.4     30.5     33 

Space  occupied  by  incisors    ....  77  77 

"   c-Pl_3      ....  15  15  14  15 

"  molars    ....  13  13  10  10.3 

"   p3-m3      ....  17        17  17.3  13.6  14        15 

In  cranial  characters  and  dentition,  as  long  since  pointed  out  by  Peters 
(/.  c.),  the  two  species  are  exceedingly  distinct.  S.  paradoxus  has  a  much 
larger,  heavier,  and  more  massive  skull,  both  relatively  and  absolutely, 
in  comparison  with  the  general  size  of  the  animal,  as  is  well  shown  in  Plates 
XXIX— XXXI.  The  posterior  rudiment  of  the  zygomatic  arches  is  much 
more  developed  and  ends  in  a  long  slender  point,  in  one  of  the  three  known 
adult  skulls,  but  is  less  developed  in  the  others.  The  interpterygoid  fossa 
in  paradoxus  is  shallow,  and  much  wider  in  front  than  posteriorly;  in  cu- 
banus  it  is  much  deeper  and  one  third  to  one  half  narrower  in  front  than 
posteriorly ;  and  the  pterygoids  are  not  only  broader  in  cubanus  but  extend 
much  further  back,  and  the  hamular  processes  are  also  much  more  developed 
and  more  posterior  in  position.  The  interorbital  region  is  relatively  much 
broader  in  cubanus.  In  S.  paradoxus  the  proboscis  is  supported  at  base 
by  a  bony  subquadrate  plate,1  5  mm.  wide  and  4  mm.  long  (in  the  old  female; 
slightly  smaller  in  the  somewhat  younger  male),  which  is  wholly  lacking  in 
S.  cubanus,  or  merely  represented  by  somewhat  hardened  or  'horny'  cartilage. 
In  other  features  of  the  skull  the  two  species  show  close  resemblance. 

The  differences  in  dentition  are  correlated  with  those  of  the  skull,  the 
individual  teeth  being  about  twice  as  massive  in  paradoxus  as  in  cubanus, 
but  have  the  same  details  of  form.  The  intervals,  however,  between  i1 
and  i2,  and  between  i3  and  the  canine,  are  somewhat  greater  in  cubanus 
than  in  paradoxus. 

Neither  of  the  two  skulls  of  S.  cubanus  before  me  shows  any  palatal 
vacuity,  the  palatal  floor  being  uniformly  ossified  throughout  (excepting, 
of  course,  the  usual  foramina);  in  S.  paradoxus  both  adult  skulls  show  a 
very  small  longitudinal  vacuity  in  the  palatines,  but  they  look  more  like 
accidental  fractures  than  normal  vacuities.  As  the  young  skull  of  S.  para- 
doxus has  the  palatines  completely  ossified,  it  seems  probable  that  this  is 
the  normal  condition.  The  female  skull  of  8.  paradoxus  has  a  very  large 

1  Called  'os  proboscidis'  by  Brandt,  by  whom  it  is  well  described  and  figured. 
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Fig. 
ossified  larynx 


Solenodon   paradoxus. 
Nat.  size. 


Hyoid  bones   and 


vacuity  on  each  side  of  the  basal  third  of  the  rostrum  (see  XXXI,  Fig.  1), 
but  as  such  vacuities  are  absent  in  all  other  known  skulls  of  Solenodon, 
they  are  evidently  abnormal  or  pathological. 

In  correlation  with  the  heavy  ossification  of  the  skull  and  the  presence 
of  an  '  os  probocidis '  in  S.  paradoxus,  the  hyoid  bones  and  all  of  the  laryn- 
gial  cartilages  are  densely  ossified  (Fig.  9). 

The  milk-dentition  in  Solenodon  has  been  described  and  figured  by 

I^esche,1  on  the  basis  of  S. 

b  /]         1  r  ft         cubanus,  but  his  illustra- 

tions do  not  form  a  very 
satisfactory  basis  for  com- 
parison, only  a  lateral  view 
of  the  teeth  being  given, 
without  any  indication  of 
the  maxillary-premaxillary 
suture.  The  figures  indicate  slight  differences  in  the  form  of  the  teeth  from 
what  is  seen  in  S.  paradoxus.  His  descriptions  are  comparative  with  the 
milk-dentition  of  the  Centetidse,  and  are  thus  not  definite  and  detailed. 

All  the  milk  teeth  of  the  upper  mandible  were  present  and  in  place  except 
the  canine  and  dp3,  which  had  fallen  out  by  masceration,  but  were  preserved. 
The  permanent  tooth  is  visible  at  the  bottom  of  the  sockets,  in  each  case. 
The  canine  and  dp3  were,  however,  easily  replaced,  and  are  shown  in  situ 
in  Plate  XXXII.  The  formula  of  the  milk  dentition  is  I  §,  C  t,  P  §  = 
T  =  14.  Id1  is  not  larger  than  id 2  or  id  3,  but  differs  from  them  in  shape, 
being  three-sided,  with  the  inner  face  convex,  and  the  longer  diameter 
transverse  to  the  axis  of  the  premaxillse.  Pd3  is  slightly  larger  than  pd2; 
both  are  conical,  with  a  well  developed  cingulum.  The  maxillo-inter- 
maxillary  suture  separates  dp3  and  the  canine.  The  canine  is  similar  in 
form  to  the  adjoining  incisor  and  slightly  smaller;  consequently  many 
times  smaller  than  the  permanent  canine.  Dp1  is  similar  in  form  to  p1 
and  nearly  as  large ;  dp2  is  about  one  half  the  size  of  p2  and  of  similar  form. 
Also  dp3  has  the  same  form  as  p3  and  is  about  two  thirds  as  large. 

In  the  lower  jaw  idx  and  id3  have  the  same  form  and  nearly  the  same 
size  as  ^  and  i3;  but  dp2  is  a  small  tooth,  rather  long,  laterally  flattened 
and  sharp-edged,  but  wholly  lacks  the  inner  groove  so  conspicuous  in  i2, 
and  is  only  about  one  tenth  as  large.  Cd  is  very  small  —  a  mere  point, 
while  pdj  is  nearly  as  large  as  px  and  of  the  same  form;  dpx  has  fallen  out 
and  its  successor  protrudes  above  the  alveolus;  it  has  been  preserved  and 

_  i  Enwicklungsgeschichte  des  Zahnsystems  der  Saugetiere,  Part  II,  Heft  2,  1907,  pp.  55,  56, 


1908.]  Allen,  Notes  on  Solenodon  paradoxus.  517 

is  a  minute  conical  tooth  (not  shown  in  the  photograph,  PL  XXXII);  dp3 
is  a  relatively  large  tooth,  similar  in  form  to  p3,  but  about  one  half  smaller. 

As  complete  ankylosis  of  the  bones  of  the  skull  in  Solenodon  occurs  quite 
early  in  the  life  of  the  animal,  photographs  of  a  young  skull  of  S.  paradoxus 
are  here  given  (Plate  XXXIII)  showing  the  principal  sutures  at  the  stage 
when  the  milk  dentition  is  still  in  situ. 

For  use  of  specimens  of  Solenodon  cubanus,  for  comparison  with  S. 
paradoxus,  I  am  indebted  to  the  kindness  of  the  authorities  of  the  U.  S. 
National  Museum,  through  Dr.  Frederick  W.  True,  Head  Curator  of  the 
Department  of  Biology.  These  specimens  comprised  two  examples  in 
alcohol,  No.  15526,  9  ad.,  and  No.  15527,  (J*  juv.,  about  one  fourth  grown, 
from  the  Sierra  Maestra,  Cuba,  collected  by  the  late  Dr.  Juan  Gundlach; 
also  an  adult  female  skull  (No.  37983,  from  No.  15526,  in  alcohol)  and 
another  adult  female  skull  (No.  ffff ),  wit^  l°calit.Y  simply  "  Cuba,  Prof. 
Poey." 
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Article  XXIX.—  MAMMALOGICAL  NOTES.—  I-VI. 
BY  J.  A.  ALLEN. 

It  is  thought  best  to  bring  together  here  under  a  general  title  various 
minor  notes  on  mammalogical  subjects  that  are  too  short  to  be  conveniently 
issued  as  separate  articles.     Those  of  the  present  installment  are  as  follows: 
I.     Concrescence  in  Premolars  of  a  Bat. 
II.     Bats  from  the  Island  of  San  Domingo. 

III.  Note  on  the  Type  of  the  Genus  Sciuropterus. 

IV.  Note  on  the  Type  Locality  of  Rangifer  arctica  (Richardson). 
V.     Northward  Extension  of  Range  of  Coyotes. 

VI.     The  Generic  Name  Galera  Brown. 


I.     CONCRESCENCE  IN  PREMOLARS  OF  A  BAT. 


, 


In  a  small  collection  of  bats  recently  received  at  the  Museum  from  the 
vicinity  of  Merida,  Venezuela,  are  several  specimens  of  Artibeus  quadri- 
vittatus  Peters,  one  of 
which  has  the  two  up- 
per premolars  on  each 
side  fused,  as  shown 
in  the  accompanying  il- 
lustrations. The  corre- 
sponding teeth  in  the 
lower  jaw  are  normal. 
On  the  right  side  of  the 
upper  jaw  the  two  pre- 
molars are  solidly  fused 

T      i  ,          ,  Fig.  1.     Artibeus,  quadrivittatus  No.  24398.     Outside  view 

at  the  base,  but  me  CUSpS       of  left  upper  tooth  row,  showing  fused  premolars.     f . 

are  distinct  from  the  cin- 

gulum  upward.  On  the  left  side  the  fusion  extends  upward  for  two  thirds 
the  length  of  the  teeth.  Normally  these  two  teeth  are  quite  similar  in 
structure  except  that  the  first  is  only  about  half  the  size  of  the  second,  and 
are  crowded  in  between  the  canine  and  first  molar,  against  which  they  are 
closely  appressed.  In  the  fused  teeth  there  is  nearly  the  same  disparity 
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in  size  between  the  two  parts,  but  the  portion  representing  the  first  molar 

rises  much  higher  than  in  the  nor- 
mal tooth,  the  two  cusps  of  the 
fuse<d  teeth  being  of  equal  height 
on  the  right  side  and  nearly  so  on 
the  left.  The  accompanying  illus- 
trations render  further  description 
unnecessary. 

The  specimen  showing  the  ab- 
normality is  quite  young,  the  milk 
incisors  being  still  present,  but  the 

Fig.     2.      Artibeus  quadnvMatus,    No.  24381.         rest   °f   the   teeth  Were  fu%  devel- 

s°pUedmenTielof  dght  uPPer  tooth  row- normal       oped,    except   the   canines,    which 

had  not   quite  reached   their   full 
height.     While  this  anomaly  may  not  have  much  significance  in  its  bearing 


Fig.  3. 

Fig.  4. 

Artibeus  quadrivittaius,  No.  24398.     Inside  view  of  left  upper  tooth  row,  showing 
fused  premolars.     ^. 

Fig  4.     Artibeus  quadrivittatus,  No.  24381.     Inside  view  of  right  upper  tooth  row,  normal 


Fig.  3 
specmen,     f. 


upon  the  'concrescence  theory'  of  the  formation  of  cusps,  it  is  of  considera- 
ble interest  on  account  of  the  extreme  rarity  of  its  occurrence. 


II.     BATS  FROM  THE  ISLAND  SAN  DOMINGO. 


A  small  collection  of  bats,  made  by  Mr.  A.  H.  Verrill  in  January,  1907, 
during  his  expedition  to  San  Domingo  in  1906-1907,  have  been  recently 
acquired  by  this  Museum.  They  number  only  six  species,  but  have  con- 
siderable interest,  since  little  has  hitherto  been  definitely  known  regarding 
the  bats  of  San  Domingo.  Two  of  the  species  appear  to  be  undescribed. 

The  only  other  mammals  obtained  by  Mr.  Verrill  on  the  island  are 
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three  specimens  of  Solenodon  -paradox us  (see  antea,  pp.  505-517,  pll.  xxviii- 
xxxiii),  and  a  few  specimens  of  the  introduced  Mus  alexandrinus  I.  Geoff  roy. 

1.  Chilonycteris  macleayii  fuliginosa  (Gray).     One  specimen,  in  forma- 
lin, Cairn  Honda,  January,  1907. 

2.  Otopterus  waterhousii  (Gray).     Nine  specimens,  skins  and  skulls, 
Cana  Honda,  Jan.  1,  1907. 

3.  Artibeus  jamaicensis  parvipes  Rehn.     Four  specimens,  two  alco- 
holic and  two  skins,  Cairn  Honda,  Jan.  8,  1907.     Forearm,  52-55  mm. 

4.    Ardops  haitiensis  sp.  nov. 

Type,  Xo.  25750,  adult,  skin  and  skull.  Cana  Honda,  San  Domingo, 
Jan.  5,  1907;  A.  H.  Verrill. 

Smallest  of  the  species  of  Ardops  yet  known.  Forearm,  39  mm.,  as 
against  46  and  47  in  A.  nichollsi  (Thomas),  and  A.  lucice  (Miller),  as  given 
by  Miller.1  Total  length  of  skull,  19,  as  against  20.4  and  23  in  nichollsi 
and  lucid?;  maxillary  toothrow  (c-m3),  5.5  (7.6  and  6.4);  2d  finger,  34 
(36  and  41);  thumb,  12  (11  and  15.6);  3d  finger,  80  (96  and  110);  tibia, 
15.5  (16.4  and  19).  Other  measurements,  cranial  and  external,  are  pro- 
portionately small.  Known  only  from  the  type. 

The  genus  Ardops  has  not  previously  been  reported  from  outside  of  the 
Lesser  Antilles,  the  three  previously  described  species  being  respectively 
from  Dominica,  Montserat,  and  St.  Lucia.  The  allied  genera  Phyllops 
and  Ariteus  are  known  respectively  from  Cuba  and  Jamaica,  each  being 
represented  by  a  single  species. 

5.  Nyctinomus  brasiliensis  musculus  Gundlach.  Two  specimens,  one 
in  formalin,  and  a  skin  with  skull. 


6.     Mollossus  verrilli  sp.  nov. 

Type,  No.  25764,  adult,  skin  and  skull,  Samana,  San  Domingo,  Feb.  5, 
1907;  A.  H.  Verrill. 

Not  closely  related  to  any  known  species,  but  for  convenience  of  descrip- 
tion it  may  be  compared  with  M.  tropidorhynchus  Gray,  of  Cuba. 

Much  larger  than  M.  tropidorhynchus,  and  general  coloration  darker; 
forearm,  40  mm.  (in  tropidorhynchus,  34);  3d  metacarpal,  41  (in  tropi- 
dorhynchus,3o);  thumb  stouter  and  much  more  curved;  feet  larger.  Skull, 

1  Proc.  Acacl.  Nat.  Sci.  Phila.,  1902,  p.  407. 
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total  length,  17  (in  tropidorhynchus,  15);  width  of  brain  case,  9  (in  tropi- 
dorhynchus,  8).  The  skull  is  more  massive,  the  rostral  portion  especially 
more  thickened,  the  brain  case  more  expanded,  and  the  dentition  throughout 
notably  heavier;  the  lower  jaw  is  markedly  deeper  and  heavier,  and  the 
canines  in  both  jaws  are  nearly  twice  as  large  as  in  tropidorhynchus. 
Represented  only  by  the  type. 


III.    NOTE  ON  THE  TYPE  OF  THE  GENUS  SCITJROPTERUS. 

The  genus  Sciuropterus  F.  Cuvier  was  first  defined  under  the  vernacular 
name  Sciuroptere  by  F.  Cuvier  in  1823  (Mem.  du  Mus.,  X,  1823,  p.  126), 
and  based  on  "le  sciuroptere  assapan  (sciurus  volans  Lin.),  qui  me  servira 
d'object  de  comparaison  avec  le  pteromys  taguan, . . . "  The  first  use  of 
Sciuropterus  is  by  the  same  author  in  his  'Dents  des  Mammiferes,'  in  the 
'  table  methodique,'  p.  255,  where  is  given  "Sciuropteres,  Sciuropterus  F. 
Cuv.  Sciuroptere  polatouche,  sciurus  volans  Linn." 

Regarding  the  ' assapan'  of  F.  Cuvier,  the  original  type  of  his  Sciurop- 
terus, he  says  ('Hist.  Nat.  des  Mammiferes,  livr.  viii,  July  1819):  "C'est 
sous  le  nom  impropre  de  polatouche  que  Buffon  a  parle  de  cet  animal, 
originaire  de  I'Amerique  septentrionale,  tandis  que  le  polatouche,  propre- 
ment  dit,  est  du  nord  de  Pancien  continent,  et  que  c'est  des  Russes  qu'il  a 
re9u  ce  nom,  ou  plut6t  celui  de  polatouka."  This  is  important,  inasmuch 
as  Sciurus  volans  Linn,  includes  both  the  assapan  and  the  polatouche, 
while  M us  volans  Linn.,  on  an  earlier  page  of  the  same  work  (cf.  Syst.  Nat., 
ed.  10,  1758,  pp.  85  and  88),  relates  exclusively  to  the  assapan. 

Mr.  Oldfield  Thomas,  in  a  recent  paper  entitled  'The  Genera  and  Sub- 
genera  of  the  Sciuropterus  Group,  with  descriptions  of  three  new  Species' 
(Ann.  and  Mag.  Nat.  Hist.  (8),  I,  pp.  1-8,  Jan.  1908)  has,  with  apparently 
good  reason,  divided  the  group  into  six  genera  (Trogopterus  Major,  Sciurop- 
terus F.  Cuv.,  and  lomys,  Belomys,  Pteromyscus  and  Petaurillus,  genn.  nov). 
He  has  also  separated  his  Sciuropterus  sens,  stric.  into  four  subgenera,  of 
which  three  are  new,  namely:  Sciuropterus,  Glaucomys,  Hylopetes,  and 
Petinomys,  and  designated  a  type  for  each.  The  type  of  Glaucomys  is 
unfortunately  given  as  "  Sciuropterus  (Glaucomys)  volans  (Mus  volans 
Linn.),"  which  is  F.  Cuvier's  "sciuroptere  assapan,"  the  monotypic  type  of 
his  genus  Sciuroptere  (later  his  Sciuropterus). 

Sciurus  volans  Linn,  was,  as  said  above,  composite;  although  based 
primarily  on  No.  22,  Fauna  Suec.  (1746),  which  relates  exclusively  to  the 
European  flying  squirrel  ("Habitat  in  Finlandia  &  Lapponia"),  it  also 
included  the  North  American  flying  squirrels  as  described  and  figured  by 
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Catesby  and  Edwards.  Previous  to  1908,  the  type  of  Sciuropterus  had 
repeatedly  been  given  as  Sciurus  volans  Linn.  (Allen,  N.  Am.  Rodentia, 
1877,  p.  653;  Palmer,  Index  Gen.  Mamm.,  1904,  p.  625),  which  was  also 
the  only  species  mentioned  where  the  Latin  form  of  the  name  was  first  used. 
If  we  go  back,  however,  to  the  original  institution  of  the  genus  it- is  evident 
that  only  the  assapan  (Mus  volans  Linn.)  was  considered.  In  dividing  the 
genus  Sciuropterus  into  subgenera  this  fact  might  well  have  been  recognized, 
and  Mus  volans  Linn,  taken  as  the  type,  leaving  Sciurus  volans  Linn,  part 
(=  Pteromys  russicus  Tiedemann)  as  the  type  of  the  pala?arctic  section  of 
the  genus.  Under  all  of  the  circumstances,  however,  it  may  possibly  be 
conceded  that  it  was  within  the  rights  of  the  first  reviser  (in  this  case  Mr. 
Thomas)  to  select  Mus  volans  Linn,  as  the  type  of  his  new  subgenus 
Glaucomys,  and  Pteromys  russicus  Tiedemann  as  the  type  of  Sciuropterus, 
although  it  would  have  better  expressed  the  historical  facts  in  the  case  if 
this  designation  of  types  for  the  two  groups  by  the  first  reviser  had  been 
reversed. 

In  determining  the  type  of  a  genus  where  a  previously  designated  type 
is  a  composite  species,  it  is  proper,  not  to  say  important,  to  ascertain  which 
element  of  the  composite  was  employed  by  the  founder  as  the  principal  or 
sole  basis,  as  the  case  may  be,  of  his  genus. 


IV. —  NOTE  ON  THE  TYPE  LOCALITY  OF  RANGIFER  ARCTICA  (RICHARDSON). 

Richardson  gave  no  definite  type  locality  for  his  "Cervus  tarandus,  var. 
arctica,"  but  in  his  'Introduction'  to  the  'Fauna  Boreali- Americana '  (I,  p. 
xxv),  where  the  name  is  first  used,  he  included  it  in  his  list  of  "quadrupeds 
known  to  inhabit  the  Barren-grounds."  The  region  mentioned  by  him 
as  the  Barren-grounds  is  defined  (/.  c.,  p.  xxiii)  as  "  bounded  to  the  westward 
by  the  Coppermine  River,  Great  Slave,  Athapescow,  Wollaston,  and  Deer 
Lakes,  to  the  southward  by  the  Churchill  or  Missinippi  River,  and  to  the 
northward  and  eastward  by  the  sea/'  This  region  is  joined  on  the  westward 
and  southward  by  his  "Eastern  district,"to  which  he  assigns  his  Cervus 
tarandus,  var.  sylvestris. 

His  personal  acquaintance  with  the  Barren-ground  Caribou  (his  var. 
arctica)  appears  to  have  been  made  first,  and  mainly,  in  the  Coppermine 
River  country,  during  his  journey  down  to  the  Coppermine,  along  the  coast 
of  Coronation  Gulf,  and  on  the  return  trip  across  country  to  Fort  Enterprise, 
considerably  south  of  the  southern  boundary  of  the  Barren-grounds.  He 
says  (I.  c.,  p.  250)  of  the  Woodland  Caribou  (his  var.  sylvestris),  "of  this 
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variety  I  know  little";  but  of  the  Barren-ground  Caribou  (I.e.,  p.  242),  that 
it  resorts  "to  the  coast  of  the  Arctic  Sea,  in  summer,"  and  retires  "in  winter 
to  the  woods  lying  between  the  sixty-third  and  sixty-sixth  degree  of  latitude." 
He  gives  wood-cuts  (/.  c.,  p.  240),  "made  from  drawings  by  Captain  Back, 
of  the  antlers  of  two  old  buck  caribou,  killed  on  the  Barren  Grounds  in  the 
neighborhood  of  Fort  Enterprise."  Hence  it  is  necessary  to  consider  Fort 
Enterprise,  in  the  winter  range  of  the  Barren  Ground  Caribou,  as  the  type 
locality  of  this  form.  He  says,  however,  that  Captain  Parry  saw  them  on 
Melville  Peninsula,  and  further  states  that  on  the  coast  of  Hudson  Bay  none 
go  to  the  southward  of  Churchill ;  but,  as  said  above;  his  personal  acquaint- 
ance with  the  animal  relates  to  Fort  Enterprise  and  to  the  country  to  the 
eastward  of  the  Coppermine  River. 

V.    NORTHWARD  EXTENSION  OF  RANGE  OF  COYOTES. 

The  Museum  is  indebted  to  Mr.  Madison  Grant,  Secretary  of  the  New 
York  Zoological  Society,  for  a  specimen  —  skin  and  entire  skeleton  —  of  a 
Coyote  killed  near  Whitehorse,  on  the  Alsek  River,  Alaska,  in  February, 
1907.  This  is  by  far  the  most  northern  record  for  any  form  of  coyote. 

Mr.  Grant  informs  me  that  in  1902  he  found  that  coyotes  were  known 
to  occur  near  Golden,  in  eastern  British  Columbia,  where  the  residents  of  the 
vicinity  reported  their  appearance  as  recent,  and  as  still  the  subject  of 
comment.  Previously  the  most  northern  record  west  of  the  Rocky  Moun- 
tains was  "the  arid  interior  of  British  Columbia  (Ashcroft,  Shuswap)."  x 

East  of  the  Rocky  Mountains  the  former  northern  limit  of  distribution 
of  coyotes  is  the  vicinity  of  the  fifty-fifth  parallel,2  or  about  the  northern 
boundary  of  the  Provinces  of  Alberta  and  Saskatchewan.  Richardson 
(/.  c.)  states  that  in  his  day  the  coyote,  or  prairie  wolf,  was  very  abundant 
on  the  plains  of  the  Saskatchewan,  where,  according  to  recent  advices,  it  is 
still  numerous.3  Mr.  Ernest  T.  Set  on  informs  me  that  he  found,  during 
his  trip  to  the  Barren  Grounds  in  1907,  that  it  was  gradually  extending  its 
range  to  the  northward,  and  was  now  not  uncommon  as  far  north  as  Little 
Slave  Lake. 

As  is  well  known,  the  coyotes  of  the  northern  plains  (Canis  latrans  Say 
and  C.  I.  pallidus  Merriam)  are  the  largest  members  of  the  coyote  group, 
considerably  exceeding  in  size  the  coyotes  found  in  the  region  west  of  the 
Rocky  Mountains  in  the  same  latitudes.  The  Alaskan  specimen  received 

1  Merriam,  Proc.  Biol.  Soc.  Washington,  XI,  1897,  p.  25. 

2  Richardson,  Fauna  Bor.-Amer.,  I,  1829,  p.  73. 

3  Early  in  the  present  year  the  Museum  received  4  specimens,  skins  and  skulls,  collected 
near  Maple  Creek,  Saskatchewan,  by  E.  E.  Baynton. 
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from  Mr.  Grant  has  no  near  relationship  with  the  coyotes  of  the  Saskatche- 
wan plains,  being  not  only  very  much  smaller,  but  quite  different  in  color 
and  in  dentition.  As  would  be  expected,  it  is,  on  the  other  hand,  closely 
related  to  Can-is  lestes  Merriam,  of  the  trans-Rocky  Mountain  districts. 
The  present  specimen  is  apparently  an  old  female,  and  differs  from  an  old 
female  of  C.  lestes,  from  Shuswap,  B.  C.,  in  being  smaller,  and  slightly  in 
other  characters,  and  may  be  separable  as  a  northern  form  of  lestes.  Al- 
though the  differences  between  these  two  skulls  are  quite  appreciable,  it 
would  be  rash,  in  the  absence  of  more  material  for  comparison,  to  recognize 
these  differences  in  nomenclature.  The  subjoined  measurements  of  three 
female  skulls  —  the  Alaska  specimen,  a  female  lestes  from  Shuswap,  B.  C., 
and  one  from  Maple  Creek,  Saskatchewan  (young  female,  too  young  to  be 
fairly  comparable  with  the  others,  but  the  only  one  available)  —  show  the 
Alaska  specimen  to  be  the  smallest  of  the  three,  and  illustrate  the  wide 
difference  in  the  size  of  the  teeth  between  the  lestes  and  latrans  types,  as 
regards  not  only  the  length  of  the  premolar-molar  series,  but  of  individual 
teeth. 

Measurements  of  Skulls.1 


Total  length 

Condylo-basal  length 

Basal  length 

Basilar  length 

Palatal  length 

Interorbital  breadth 

Postorbital  breadth 

Zygomatic  breadth 

Mastoid  breadth 

Length  of  upper  premolar-molar  series. . 

Length  of  p4-m2 

Length  of  upper  carnassial 

Length  of  lower  premolar-molar  series. . . 

Length  of  m,-m3 

Length  of  ml 


No. 

No. 

No. 

28197 

72876 

28281 

•  9 

9 

9 

181 

188 

190 

171 

174 

181 

161 

167 

170 

159 

162 

166 

86.3 

86.3 

— 

31 

33 

30 

31 

33 

31 

91 

97 

90 

54 

56 

61 

63 

67 

71.3 

34 

35 

38.5 

20 

19 

20 

74 

74 

80 

33.5 

34 

37 

20 

20.5 

23 

The  Alaska  specimen  is  much  darker  than  Saskatchewan  specimens, 
and  less  fulvous;   but  the  ears,  nose,  and  anterior  surface  of  the  limbs  are 


i  1.  Am.  Mus.  No.  28197,   9,  Alsek  River,  Alaska;  Madison  Grant. 

2.  U.  S.  Nat.  No.  72876,  Q,  Shuswap,  B.  C.;  Biological  Survey. 

3.  Am.  Mus.  No.  28281,   9,  Maple  Creek,  Saskatchewan;  E.  E.  Baynton      This  is  a  Quite 
young  specimen,  as  shown  by  the  absence  of  ankylosis  and  the  rudimentary  condition  of  the 
sagittal  and  occipital  crests.     While  not  full  grown  as  regards  the  size  of  the  skull  the  dentition 
is  fully  developed. 
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much  more  rufous,  as  in  the  lestes  type.  Compared  with  a  lestes  specimen 
of  the  same  sex  ( 9 )  from  southern  British  Columbia,  the  carnassial  is 
slightly  longer  and  heavier,  or  about  like  the  corresponding  tooth  of  a 
male  lestes  skull  from  southern  Oregon.  The  bullse  in  the  Alaska  specimen 
are  smaller,  narrower,  more  elongate  and  less  swollen  than  in  the  lestes 
specimens.  These  slight  differences  may,  however,  be  individual  rather 
than  racial,  a  point  to  be  determined  by  examination  of  additional  Alaska 
specimens. 

There  is  apparently  no  insuperable  barrier  to  their  continuous  range, 
through  the  valleys  trending  north  and  south,  from  the  plains  of  British 
Columbia  northward,  west  of  the  main  Rockies,  but  if  coyotes  inhabit  this 
region  they  must  be  rare  or  of  local  occurrence,  since  none  have  previously 
been  received  from  any  part  of  this  district,  which,  however,  is  faunally 
not  yet  well  known. 

In  conclusion  I  desire  to  acknowledge  my  indebtedness  to  Dr.  C.  Hart 
Merriam,  Chief  of  the  Biological  Survey,  for  the  loan  of  the  skulls  of  C. 
lestes  on  which  the  above  comparisons  are  based. 


VI.    THE  GENERIC  NAME  GALERA  BROWNE. 

The  first  modern  use  of  Galera  as  a  generic  name  was  by  J.  E.  Gray  in 
1843  (List  of  Spec.  Mamm.  Brit.  Mus.,  1843,  pp.  xx  and  67).  He  ascribed 
the  name  to  Browne  (I.  c.,  p.  xx),  and  referred  to  it  the  single  species  Mustela 
barbara  Linn.,  citing  under  it  Galera  subfusca  Brown,  Jam.  t.  29  [sic],  f.  I" 
(1.  c.,  p.  67),  although  Browne  was  not  a  binomialist  and  did  not  use  subfusca 
as  a  specific  name.  Thomas,  in  1901  (Ann.  and  Mag.  Nat.  Hist.  (7),  VII, 
Feb.  1901,  p.  180,  footnote),  recognizing  the  propriety  of  separating  generi- 
cally  the  Grisons  from  the  Tayras  (following  Nehring),  adopted  "Gray's 
genus  Galera"  for  the  latter. 

Galera  was  again  brought  to  notice  by  Sherborne  in  1902,  in  his  'Index 
Animalium'  (p.  408),  where  he  cites  "Galera  P.  Browne,  Hist.  Jamaica, 
ed.  2,  1789,  485."  It  was  also  included  by  Palmer,  in  1904,  in  his  'Index 
Generum  Mammalium'  (p.  289),  where  he  gives  "Galera  Browne,  1789. 

Civil  &  Nat.  Hist.  Jamaica,  2d  ed.,  485,  Tab.  49,  fig.  1,  1789 Type, 

Mustela  barbara  Linnseus,  from  Brazil."  He  quotes  from  Browne:  "This 
creature  [the  Guinea  Fox]1  is  often  brought  to  Jamaica  from  the  coasts  of 
Guinea  [Guiana],1  where  it  is  a  native."  Here  Palmer,  perhaps  following 
Gray  (as  above),  makes  two  erroneous  assumptions:  (1)  that  the  "Guinea 


1  The  words  in  brackets  are  Palmer's. 
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Fox"  of  Browne  is  the  Mustela  barbara  of  Linnseus;  (2)  that  the  Guinea 
Fox  was  brought  from  Guiana  and  not  from  Guinea,  as  stated  by  Browne. 
As  will  be  shown  later  early  authors,  from  Pennant  clown,  accepted  Browne's 
Guinea  as  Guinea  and  not  as  Guiana.1  As  a  further  indication  that  Guinea 
in  Africa  was  referred  to,  we  find  under  Hystrix  (p.  487):  "This  creature 
is  seldom  seen  in  Jamaica',  though  frequent  enough  on  the  coast  of  Guinea, 
from  whence  it  is  sometimes  brought  there  in  the  African  ships."  It  is  fur- 
ther to  be  noted  that  in  referring  to  animals  brought  from  continental 
America  he  nowhere  uses  any  other  expression  than  "the  main  continent." 

On  the  basis,  apparently,  of  Gray  and  Palmer,  Elliot  in  1905  (Check- 
List  of  the  Mammals  of  the  North  American  Continent,  etc.  p.  418) 
adopted  "Galera  Browne"  as  the  proper  generic  designation  of  the  Tayra 
and  Grison  groups,  with  "Type  Mustela  barbara  Linnaeus."  In  1907 
he  (Cat.  Coll.  Mamm.  in  Field  Columbian  Museum,  1907,  pp.  442,  443) 
continued  the  same  use  of  Galera. 

The  history  of  the  case  of  Galera  is  as  follows:  Patrick  Browne  in  his 
'Civil  and  Natural  History  of  Jamaica'  (fol.,  1756),  proposed  the  name 
Galera  (1.  c.,  p.  485),  in  a  generic  sense,  for  an  animal  he  called  "the  Guinea 
Fox,"  of  which  he  gave  a  rude  figure  (I.  c.,  pi.  49,  fig.  1)  and  a  very  brief 
account.  Two  editions  of  this  work  appeared,  the  second  bearing  date 
1789,  which  are  textually  the  same,  except  that  the  second  has  a  new  title- 
page,  a  new  map,  and  "Four  additional  indexes  [unpaged]  to  Dr.  Brown's 
[sic]  Natural  History  of  Jamaica."2  The  latter  are  simply  a  concordance 
of  the  systematic  names  of  the  author,  of  both  the  plants  and  animals,  and 
those  of  Linnaeus. 

Galera  Browne  dates  from  the  first  edition  of  his  'History,'  which  was 
published  two  years  before  the  beginning  of  binomial  nomenclature.  Its 
republication  in  the  second  edition  (1789)  was  without  change,  except  that 
to  the  plate  was  added  "Fig.  1.  Mustela  barbara?,"  evidently  based  on 
Linnseus's  references  to  Browne  in  the  10th  and  12th  editions  of  his  Syst. 
Nat.,  as  noted  below. 

Erxleben  (Hist.  Reg.  Anim.,  1777,  p.  453)  identified  Browne's  "Galera" 
with  the  "Vansire"  of  Madagascar,  and  with  the  "Koekeboe"  of  Guinea 

1  Thus  Pennant,  in  his  'Synopsis  of  Quadrupeds'  (1771,  p.  225,  Nos.  160  and  161),  and  also 
later  in  his  'History  of  Quadrupeds,'  has  a  "Guinea  Weesel"  based  on  Browne's  Galera,  and  a 
"Guiana  Weesel,"  based  on  Mustela  barbara  Linnaeus.    . 

2  A  collation  of  the  two  editions  shows  that  the  second  differs  from  the  first  as  follows: 
(1)  a  new  and  considerably  altered  title-page;   (2)  a  new  and  greatly  improved  map  of  Jamaica, 
dated  1774;    (3)  a  systematic  concordance  of  Browne's  plant  and  animal  names  with  those  of 
Linnaeus,  forming  23  unpaged  leaves,  and  entitled  as  above;   (4)  the  plates  are  regngraved  (and 
reversed),  and  are  much  more  coarsely  done  than  the  originals,  with  S9metimes  slight  omission 
of  details;  and  in  place  of  the  names  of  the  draftsman  ("  G.  D.  Ehret  delin.  1755  ")  and  engravers 
("Patton  Sculp.,"  and  others,  on  different  plates)  are  added  at  the  bottom  of  the  plates  the 
technical  names  of  the  objects  delineated,  which  were  not  given  on  the  original  plates;   (5)  the 
first  three  signatures  of  the  main  text  (pp.  1-12)  have  been  reset,  with  Tery-tiUght  verbal  changes, 
but  the  pagination  is  unchanged.     The  rest  of  the  text  consists  evidently  of  "left-over"  sheets, 
utilized  for  a  second  edition. 
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(Rossmann,  Reise  nach  Guinea,  1708,  p.  299),  employing  for  the  three 
collectively  (and  properly,  as  these  three  names  all  refer  to  the  same  species) 
the  name  Mustela  galera.  Schreber  adopted  the  same  name  at  about  the 
same  date.  (Schreber  and  Erxleben  cite  each  other;  Schreber  gave  the 
page  reference  to  Erxleben,  but  Erxleben  cited  only  Schreber' s  plate,  which 
Is  copied  from  Browne's.)  They  both  combined  with  these  "le  Tayra  ou 
le  Galera"  of  Buffon  (Hist.  Nat.,  XV,  1767,  pp.  155,  156),  doubtless  because 
Buffon  believed  that  the  " Galera"  or  "Guinea  Fox"  of  Browne  might  be 
the  same  as  his  "la  Belette  noir  du  Bresil,"  which  he  says  is  also  found  in 
Guiana,  where  it  is  called  Tayra;  and  he  further  conjectured  that  the  name 
galera  is  "un  mot  corrompu  &  derive  de  tayra";  and  also  suggests  that 
while  the  animals  described  by  Browne  as  the  Guinea  Fox  may  have  been 
brought  to  Jamaica  from  Africa,  that  they  had  been  first  shipped  from 
Brazil  to  Guinea  and  thence  to  Jamaica.  Aside  from  these  conjectures, 
Buffon's  "le  Tayra  ou  le  Galera"  is  also  Browne's  "Guinea  Fox." 

Buffon  doubtless  took  his  cue  from  Linnaeus,  who  in  1758  (Syst.  Nat., 
ed.  10,  p.  46)  described  the  Tayra,  evidently  from  personal  knowledge  of 
the  animal,  under  the  name  Mustela  barbara,  including  as  his  sole  reference : 
"Confer.  Brown,  jam.  485.  49.  f.  1.  Galera?"  In  the  12th  edition  he 
again  cites  Browne,  and  again  with  a  mark  of  interrogation.  In  this  way 
began  a  confusion  which  still  prevails,  as  the  sequel  to  this  note  will  show. 

Browne's  long  Latin  diagnosis  of  Galera  contains  little  that  is  applicable 
to  the  Tayra,  but  much  that  well  agrees  with  the  Mungoose  of  East  Africa, 
which  his  figure,  though  crude,  and  evidently  not  ad  nat.,  strongly  suggests.1 
Besides,  he  says:  "This  creature  is  often  brought  to  Jamaica  from  the 
coasts  of  Guinea,  where  it  is  a  native, ....  It  burrows  under  ground ....  It  is 
of  the  size  of  a  small  rabbit  or  cat,  and  very  strong  in  its  fore-feet,  which 
are  much  shorter  than  the  hinder."  The  Tayra,  however,  is  not  a  native 
of  Guinea;  it  is  not  a  fossorial,  burrowing  animal  but  is  arboreal;  it  is  much 
larger  than  a  "small  rabbit  or  cat";  its  color  would  not  be  described  as 
"subfuscus,"  it  being  black,  with  the  head  gray,  and  with  a  prominent  white 
or  yellowish  spot  on  the  foreneck. 

Browne's  Guinea  Fox  was  correctly  identified  by  Pennant,  Schreber, 
Erxleben  and  other  eighteenth  century  authors  with  the  "Vondsira"  of 
Flacourt  (Hist,  de  la  Grande  isle  Madagascar,  1661,  p.  154;  later  the 
Vansire  of  Buffon)  who  obtained  a  specimen  in  that  island,  doubtless  brought 
there,  as  well  as  to  Jamaica,  from  Africa.,  but  whose  true  home  was  later 
found  to  be  the  neighboring  coast  of  Africa  (cf.  Thomas,  P.  Z.  S.,  1882,  p. 
154).  As  noted  above,  it  was  first  properly  introduced  into  binomial  nomen- 

1  The  head  of  the  animal  appears  to  have  been  based  on  a  Didelphis,  especially  the  teeth. 
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clature  by  Erxleben,  as  Mustela  galera;  it  was  later  (1826)  renamed  by  F. 
Cuvier  Atilax  vansire,  and  is  now  currently  known  as  Herpestes  galera 
(Erxl.),  the  Water  Mungoose.  If,  therefore,  Galera  Browne  be  tenable 
from  his  second  edition  (1789)  it  must  replace  Herpestes  Illiger,  1811,  now 
used  for  the  Mungooses.  In  any  case  it  has  nothing  whatever  to  do  with  the 
Tayras  of  tropical  America.  As,  however,  Mustela  barbara  Linn,  has 
repeatedly  been  treated  as  the  type  of  Galera,  a  word  on  this  point  seems 
necessary. 

Article  30  of  the  International  Code  of  Zoological  Nomenclature  rules 
that  "Species  which  were  species  inquirendas  from  the  standpoint  of  the 
author  of  the  generic  name  at  the  time  of  its  publication"  "are  excluded 
from  consideration  in  selecting  the  types  of  genera."  Therefore  the  en- 
graved name  "Mustela  barbara ?"  on  plate  49  of  the  second  (1789)  edition 
of  Browne's  work  does  not  render  this  species  available  as  the  type  of  Galera] 
nor  will  the  designation  of  this  species  as  the  type  of  Galera  by  Gray  in  1843 
avail,  in  face  of  the  fact  that  the  Galera  of  Browne  was  a  Mungoose  and 
not  a  Tayra.  Therefore  Galera  Gray,  1843  (nee  Browne)  =  Tayra  Oken, 
1816;  while  Galera  Browne,  1789  (type  Mustela  galera  Erxl.)  =  Atilax  F. 
Cuv.  1826  =  Herpestes  Illiger,  1811. 
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Article  XXXIV.—  MAMMALS  FROM  NICARAGUA. 
BY  J.  A.  ALLEN. 

During  the  last  two  years  the  Museum  has  received  several  collections 
of  birds  and  mammals  from  Nicaragua,  made  by  Mr.  William  B.  Richardson, 
who  for  many  years  was  in  the  employ  of  Messrs.  Salvin  and  Godman  as  an 
ornithological  collector  in  Mexico  and  Central  America.  The  mammals 
thus  far  received  comprise  about  400  specimens,  representing  nearly  60 
species,  of  which  about  one-fourth  appear  to  be  undescribed.  This  is 
perhaps  not  surprising,  in  view  of  the  fact  that  very  few  mammals  have  been 
previously  received  from  Nicaragua. 

The  most  important  of  Mr.  Richardson's  discoveries  are  a  new  and  very 
distinct  species  of  Bassaricyon,  and  a  new  species  of  spiney  rat,  allied  to 
the  Ecuadorian  EcJiimys  gymnurus  Thomas,  and  representing  a  hitherto 
unrecognized  genus.  The  collection  contains  also  several  other  species 
which  are  quite  different  from  any  previously  known. 

Mr.  Richardson's  collecting  trips  have  covered  a  wide  extent  of  country. 
From  his  home  at  Matagalpa,  in  the  central  part  of  Nicaragua,  he  visited 
the  highlands  to  the  northward  and  northwestward,  and  also  the  Pacific 
coast;  eastward  his  explorations  extended  from  Lake  Nicaragua  to  the 
vicinity  of  the  Atlantic  coast.  The  principal  points  at  which  collections 
were  made  are  as  follows: 

Matagalpa,  altitude  about  3000  feet. 

San  Rafael  del  Xorte,  altitude  about  5000  feet. 

Ocotal,  altitude  about  4500  feet. 

Chinandega,  on  the  Pacific  slope,  about  700  feet. 

Chontales,  lowlands  east  of  Lake  Nicaragua,  altitude  about  500  to  1000  feet. 

Tuma  and  Lavala,  east  of  Matagalpa,  on  the  Atlantic  slope,  below  1000  feet. 

Rio  Grande,  south  of  Tuma,  and  at  somewhat  lower  altitude. 

Prior  to  his  present  engagement  Mr.  Richardson  had  given  very  little 
attention  to  mammals,  and  hence  has  been  somewhat  handicapped  in  his 
work  by  lack  of  experience,  yet  his  collection  is  a  most  valuable  one  and 
adds  greatly  to  our  knowledge  of  the  mammal  fauna  of  this  part  of  Central 
America.  Unfortunately  quite  a  number  of  the  skulls  of  some  of  the  smaller 
species  were  accidentally  lost,  but  future  shipments  will  probably  contain 
additional  specimens  of  most  of  these  species.  Later  shipments  will  be 
made  the  basis  of  a  supplemental  paper. 

I  am  greatly  indebted  to  Dr.  M.  W.  Lyon,  Jr.,  Assistant  Curator,  Division 
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of  Mammals,  United  States  National  Museum,  for  the  use  of  important 
specimens  for  examination  in  the  present  connection,  including  the  type  of 
the  genus  Bassaricyon. 

1.  Marmosa  murina  (Linnceus).     One  specimen,  San  Rafael  del  Norte, 
April  11,  1907. 

2.  Marmosa  murina  mexicana  Merriam.     One  specimen,  Volcari   de 
Chinandega,  May  9,  1907. 

3.  Caluromys  laniger  pallidus   Thomas.      One  specimen,  adult  male, 
Matagalpa,  April  30,  1906. 

4.  Metachirus  fuscogriseus  Allen.     Six  specimens  (5  9,  Id1):  Mata- 
galpa, Dec.  12,  1906,  Jan.  8  and  Nov.  17,  1907;   San  Rafael  del  Norte, 
April  16;  Lavala,  Oct.  6;  Tuma,  Nov.  26,  1907. 

5.  Metachirus  nudicaudatus  colombianus  Allen.     One  specimen,  male, 
not  quite  adult  (last  molar  just  in  place),  Chontales,  Feb.  27,  1908. 

Very  closely  resembles  the  type  of  this  subspecies;  but  the  top  of  the 
head  and  nape  are  blacker,  and  the  general  coloration  above  is  slightly 
darker.  Further  material  may  show  that  the  forms  from  the  two  regions 
are  subspecifically  separable. 

6.  Didelphis   mesamericana  tabascensis  Allen.     Six  specimens  —  four 
adult  (3  d\  1  9)  and  two  about  one-fifth  grown,   taken  at   Matagalpa, 
Jan.  8,  25,  and  28,  and  Sept.  14  and  17,  and  at  Lavala,  Oct.  6,  1907.     Five 
are  in  the  gray  phase  and  one  in  the  black  phase.     The  two  young  ones  are 
about  the  same  age,  but  one  was  taken  Jan.  8,  and  the  other  Oct.  6. 

7.  Choloepus  hoffmanni  Peters.      Two  specimens,  a  young  male  and 
an  adult  female,  Matagalpa,  Jan.  2,  1908. 

8.  Bradypus  griseus  (Gray).     Two  specimens,  an  adult  female  and  a 
young  female  about  one  fourth  grown,  Chontales,  Feb.  20,  1908;  said  by  the 
collector  to  be  mother  and  young. 

The  aduk  has  a  long  black  dorsal  stripe,  extending  from  the  front  of  the 
shoulders  to  the  middle  of  the  back,  flanked  on  either  side  by  a  narrow  band 
of  dull  orange,  which  fades  out  laterally  into  a  broader  band  of  yellowish 
white.  The  young  specimen  has  a  short  dull  black  dorsal  stripe  of  soft 
black  hair,  shorter  than  in  the  adult,  and  not  bordered  by  orange  and 
yellowish  white  as  in  the  adult.  The  young  specimen  is  apparently  still 
in  first  pelage,  with  the  general  color  above  dull  cinnamon  brown,  instead 
of  gray  brown  varied  with  white  as  in  the  adult. 

The  name  griseus  Gray  is  adopted  provisionally,  as  the  description  and 
type  locality  are  fairly  pertinent. 

9.  Cyclopes    dorsalis    (Gray).      One    specimen,    male,    Rio    Grande, 
April  7,  1908. 

10.  Tamandua  tetradactyla  chiriquensis  Allen.     One  specimen,  adult 
male,  Ocotal,  May  7,  1908. 
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11.  Tatu  novemcinctus  (Linncpus).     Two  specimens,  an  adult   male, 
Lavala,  Oct.  19,  1907,  and  a  younger  specimen  (label  lost). 

12.  Mazama  tema  Rafinesque.     Five  specimens,   an   adult   and   two 
young  males  and  two  adult  females,  all  taken  at  Tuma,  Nov.  28-Dec.  8,  1907. 

13.  Lepus    floridanus   chiapensis   XcJson.     Three   specimens:     Leon, 
May  1,  1907;  Chontales,  Feb.  13,  1908;  Ocotal,  May  9,  1908. 

These  specimens  differ  from  L.f.  aztecus  in  the  same  manner  as  chiapensis 
is  said  to  differ,  but  the  dorsal  surface  is  apparently  more  heavily  washed 
with  black  than  in  chiapensis. 

14.     Lepus  gabbi  tumacus  subsp.  nov. 

Type,  No.  28409,  adult  d\  Tuma,  Nicaragua,  Dec.  2,  1907;   W.  B.  Richardson. 

Similar  in  size  and  cranial  characters  to  L.  gabbi,  but  coloration  much  deeper 
throughout;  rufous  of  feet  and  limbs  much  more  intense,  and  soles  of  feet  much 
darker;  ears  darker  and  whole  dorsal  surface  much  more  heavily  varied  with  black, 
which  is  the  predominant  color  of  the  whole  dorsal  area. 

Represented  by  two  specimens,  the  type,  from  Tuma,  and  another  speci- 
men from  Ocotal,  May  11,  1908.  Both  are  adult  males,  and  the  collector's 
measurements  are  respectively  as  follows:  total  length,  360  and  340  mm.; 
hind  foot,  68  and  70.  Skulls,  occipitonasal  length,  69  (type),  66;  zygomatic 
breadth,  32  (type),  31.6. 

15.  Dasyprocta  punctata  Gray.     Four  specimens:    Matagalpa,  May 
14,  male,  and  Sept.  26,  juv.,  1907;  Lavala,  male  and  female,  Oct.  7  and  19, 
1907. 

16.  Coendu  mexicanus   (Kcrr).      Three  specimens:    male,  Volcan  de 
Chinandega,  May  10,  1907;    female,  Chontales,  Feb.  18;    female,  Ocotal, 
May  1,  1908.     The  collector's  measurements  are 

28334  cT  Total  length,  790;    tail  vertebrae,  370;   hind  foot,*70 
28485  9      "          "        680;     "  "         300;      "        "     60 

28484  $      "          "        870;     "  "          400;      "        "     80 

17.  Proechimys  centralis  (Thomas).     Twelve  specimens:   Rio  Grande, 
March  20-April  4,  1908. 

Hoplomys1  gen.  nov. 

Type,  Hoplomys  truei  sp.  nov. 

External  characters  in  general  as  in  Proechimys,  but  the  spines  much  coarser 
and  stronger.  Molariform  teeth  with  four  transverse  furrows  instead  of  three  as 
in  Proechimys,  deeper  and  longer,  and  those  of  the  maxillary  teeth  much  more 
oblique.  (Figs.  1-4.) 

1  oir\a,  arms,  armor,  |ivs,  mouse;  in  allusion  to  the  spiney  covering. 
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This  genus  is  characterized  externally  by  the  abundance  and  strength  of 
the  spines,  which  occupy  nearly  the  whole  of  the  dorsum  and  nearly  conceal 

the  underlying  fur.  The  enamel 
pattern  of  the  molariform  teeth 
presents  four  strong,  deep,  oblique 
furrows  instead  of  three  short,  shal- 
low, transverse  furrows  as  in  Pro- 
echimys ;  the  same  differences  char- 
acterize the  lower  molariform  se- 
ries, except  that  m3  has  only  three 
furro\vs  instead  of  four,  as  in  the 
other  teeth.  These  differences  are 


Fig.  !.__  Hoplomys  truei. 


Type.     No.  28367, 
The  last  molar  only  slightly  worn,     f . 


well  shown  in  the   accompanying 
figures. 

Echimys  gymnurus  Thomas  is  to  be  referred  to  this  genus,  and  probably 
also  Echimys  subspinosus  Tomes,  both  from  Ecuador. 

18.     Hoplomys  truei  sp.  nov. 

Echimys  centralis  ALLEN,  Bull.  Am.  Mus.  Nat.  Hist.,  IX,  1897,  42,  Costa  Rica 
(not  of  Thomas,  1896). 

Type,  No.  28367,  c?  ad.,  Lavala,  Matagalpa  Province,  Nicaragua,  Oct.  5,  1907. 

General  color  of  upper  parts  black- 
ish varied  with  pale  rusty  brown; 
flanks  grayish  brown;  whole  ventral 
area  pure  white ;  f  orelimbs  dusky  gray- 
ish brown,  the  toes  lighter;  hind  feet 
buffy  white,  more  or  less  edged  and 
mottled  with  dusky  brown ;  soles  of  all 
the  feet  blackish  brown;  ears  nearly 
naked,  dark  brown  passing  into  black- 
ish apically;  tail  wholly  naked  and 
coarsely  scaled,  grayish  brown  above, 
whitish  below.  Head  and  body,  380 
(type)  and  400  mm.;  tail,  170  (type) 
and  140;  hind  foot  50  (type)  and  45 

(collector's  measurements) ;  hind  foot, 

Fig.  2.  Proechimys  trinitatis.  Type  species  of 
the  genus  Proechimys  and  type  skull  of  the  spe- 
cies. No.  6018,  9  ad. 

The  teeth  are  slightly  more  worn  than  in  the 
skull  of  Hoplomys  shown  in  Fig.  1,  but  the  attri- 
tion has  not  changed  the  pattern  of  the  crown 
surface  of  the  teeth,  f. 


with  claw  (in  dry  skin),  53  (type)  and 
51.  Skull  (type),  occipito-nasal  length, 
55;  zygomatic  breadth,  27;  mastoid 
breadth,  21 ;  length  of  nasals,  20,  upper 
molariform  series,  10;  lower,  10.5. 


This   species    closely   resembles    in    coloration    Echimys   semispinosus 
Tomes,1  from  "Ecuador"  (exact  locality  not   known,2  but  probably  from 


1  Proc.  Zool.  Soc.  London,  1860,  p.  265,  fig.  1-4,  skull. 

2  Thomas,  Ann.  and  Mag.  Nat.  Hist.  (6),  XX,  Dec.  1897,  p.  551. 
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the  coast).  It  differs  from  it  in  the  spines  not  being  "confined  to  the  middle 
of  the  back";  neither  are  they  "short  and  flexible,"  but  long  and  very  rigid. 
Neither  is  the  tail  "pretty  evenly  sprinkled  with  shortish  hairs,"  but  is 
entirely  naked,  the  scales  coarse,  smooth  and  conspicuous.  The  skull  as 
figured  bears  a  close  general  resemblance  to  that  of  H .  truei,  and  also  to 
that  of  P.  cent rali*  Thomas,  especially  in  the  heavy  ascending  branch  of  the 
zygomata,  which  in  H.  truei  is  much  narrower  in  lateral  view.  The  nasals, 
however,  are  markedly  different  from  the  nasals  in  either  P.  centralis  or  H. 
truei,  they  terminating  considerably  anterior  to  the  premaxillaries. 

In  1897, *  I  referred  a  young  specimen  of  spiney  rat  collected  by  Mr.  A. 
Alfaro  at  Suerre,  Costa  Rica,  to  Echimys  [  =  Proechimys]  centralis,  and 
later  (on  the  museum  label)  to  E.  semispinosus  Tomes.  It  proves,  however, 


Fig.  3.  Fig.  4. 

Fig.  3.     Hoplomys  truei.     Lower  ja\v  of  skull  shown  in  Fig.  1.     f. 
Fig.  4.     Proechimys  trinitatis.     Lower  jaw  of  skull  shown  in  Fig  2.     \. 

to  be  referable  to  H.  truei,  both  in  external  characters  and  in  the  tooth 
pattern.  This  shows  that  the  range  of  H.  truei  extends  southward  into 
Costa  Rica.  It  has  not  been  reported  from  Panama,  whence  many  speci- 
mens of  spiney  rats  have  been  received  in  recent  years,  all  referable  to  the 
Proechimys  centralis  group,  except  the  San  Miguel  Island  form  described 
by  Bangs  as  Lonchcrcs  [=  Echimys]  labilis.  This  makes  the  third  genus  of 
spiney  rats  now  known  from  Central  America. 

The  heavv-spined  Echimys  gymnurus  Thomas,  from  northern  Ecuador, 
differs  radically  in  coloration  from  H.  truei  but  agrees  with  it  in  tooth  pat- 
tern, in  the  coarseness  of  the  dorsal  spines  and  (comparatively)  hairless  tail. 
It  is  beyond  question  a  species  of  Hoplomys.2 

1  Bull.  Amer.  MILS.  Nat.  Hist.,  IX,  p.  42. 

2  On  referring  to  my  notes  on  the  Echimyinee  made  at  the  British  Museum  in  1901,  I  find 
Echimys  gymnurus  Thomas  indicated  as  tlic  type  of  a  "gen.  nov.,"  with  a  rough  sketch  of  the 
tooth  pattern.     The  genus  is  here  first  published  (see  above)  as  Hoplomys,  with  H.  truei  as  type, 
a  species  congeneric  with  H.  gymnurus. 
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This  species  is  named  in  honor  of  Dr.  F.  W.  True,  Curator  of  the  Depart- 
ment of  Biology,  U.  S.  National  Museum,  who  was  the  first  to  make  known 
the  occurrence  of  any  member  of  the  Octodontidse  in  Central  America.1 

19.     Heteromys  vulcani  sp.  nov. 

Type,  No.  28315,  9  ad.,  Volcan  de  Chinandega,  altitude  abDut  4000  feet,  May  4, 
1907;  W.  B.  Richardson. 

Soles  hairy,  5-tuberculate ;  no  lateral  line.  Above  blackish,  varied  with  gray, 
owing  to  the  whitish  basal  portion  of  the  spines  showing  at  the  surface,  especially' 
on  the  sides,  black  prevailing  over  the  median  area;  ventral  surface  and  inside  of 
limbs  white  or  yellowish  white;  fore  limbs  wholly  white;  hind  limbs  externally  like 
the  dorsal  surface;  fore  and  hind  feet  white;  ears  small,  rounded,  scantily  haired, 
dark  brown  or  blackish,  very  faintly  edged  with  wrhite;  tail  bicolor,  blackish  above, 
whitish  below,  very  scantily  haired,  the  annulations  unconcealed,  and  slightly 
tufted.  In  the  adults  the  spines  are  heavy,  nearly  without  intervening  hairs;  in 
younger  specimens  the  spines  are  weaker  and  mixed  with  dark  hairs,  annulated  with 
pale  rufous,  giving  a  slight  ruddy  tinge  to  the  dorsal  surface. 

Total  length  (type),  220  mm. ;  tail,  110;  hind  foot,  25  (collector's  measurements). 
Four  adult  specimens,  total  length,  205  (190-220) ;  tail,  100  (90-110).  Skull  (type), 
total  length,  31 ;  condylo-basal  length,  27 ;  zygomatic  breadth, — ;  interorbital  breadth, 
7;  mastoid  breadth,  14;  length  of  nasals,  11;  breadth  of  rostrum  at  middle,  5; 
upper  molar  series,  4.  Four  other  adult  skulls  give  the  same  total  length,  and 
practically  the  same  mastoid  breadth. 

This  species  is  represented  by  12  specimens,  mostly  adult,  but  several 
are  in  poor  condition.  Nearly  all  are  from  the  type  locality. 

Heteromys  vulcani  is  easily  recognized  by  the  combined  characters  of 
small  size,  hairy  soles,  fore  limbs  wholly  white,  and  absence  of  a  lateral  line. 
The  type  is  the  only  specimen  in  the  series  in  which  the  tail  exceeds  100  mm. 
The  nasals  are  emarginate  or  V-shaped  posteriorly,  and  terminate  slightly 
in  advance  of  the  posterior  border  of  the  premaxillse. 

20.     Heteromys  fuscatus  sp.  nov. 

Type,  No.  28451,  tf  ad.,  Tuma,  Nicaragua,  Dec.  1,  1907;   W.  B.  Richardson. 

General  color  above  blackish,  darker  on  the  head,  slightly  varied  with  buffy 
gray;  back  slightly  suffused  with  fulvous;  sides  pale  fulvous  strongly  lined  with 
black;  top  and  sides  of  nose  nearly  black;  thighs  and  outer  surface  of  hind  limbs  and 


1  '  On  the  Occurrence  of  Echinomys  semispinosus  Tomes,  in  Nicaragua.'  Proc.  U.  S.  Nat. 
Mus.,  XI,  1888,  pp.  467,  468. 

This  record  is  based  primarily  on  three  specimens  collected  in  the  vicinity  of  Greytown, 
which  proved  to  be  not  E.  semispinosus  Tomes,  but  referable  to  a  new  species  later  described 
by  Thomas,  from  Nicaragua  specimens,  as  E.  centralis.  In  the  same  connection  he  also  made 
mention  of  three  specimens  from  Pacuare,  Costa  Rica,  likewise  referred  by  True  to  E.  semi- 
spinosus. Through  the  kindness  of  Dr.  M.  W.  Lyon,  curator  of  mammals  at  the  U.  S.  National 
Museum,  these  six  specimens  have  been  sent  to  me  for  examination,  and  all  prove  to  be  referable 
to  Proechimys  centralis. 
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buttocks  dusky  gray  or  blackish;  outer  surface  of  fore  limbs  gray;  upper  surface 
of  fore  and  hind  feet  whitish;  ventral  surface  and  inside  of  limbs  pure  white;  no 
fulvous  lateral  line;  tail  nearly  naked,  bicolor,  blackish  above,  whitish  below;  ears. 
nearly  naked,  dusky,  with  a  barely  perceptible  edging  of  white;  soles  of  hind  feet 
naked,  brownish  black,  6-tuberculate. 

Total  length  (type),  300  mm.;  tail,  150;  hind  foot,  30  (collector's  measurements). 
Three  specimens  (2  tf,  1  9  )  measure,  total  length  293  (280-300);  tail,  153  (150- 
160).  Skull,  occipitonasal  length,  36.3;  condylo-basal  length,  32;  zygomatic 
breadth,  15.7;  interorbital  breadth,  10;  mastoid  breadth,  15.5;  length  of  nasals, 
10;  width  of  rostrum  above  base  of  incisors,  5;  upper  molar  series,  4.5. 

This  species  agrees  in  size  and  proportions  with  H.  repens  Bangs,  from 
Panama,  except  in  having  smaller  feet,  but  differs  from  it  greatly  in  colora- 
tion, being  much  darker,  while  the  suffusion  of  the  upper  parts  is  much 
paler  —  buff  instead  of  tawny.  The  skull  differs  in  the  less  posterior  ex- 
tension of  the  nasals,  which  terminate  slightly  in  front  of  the  posterior  border 
of  the  premaxillse  instead  of  extending  decidedly  beyond  them. 

This  species  is  based  on  4  specimens,  the  type,  from  Tuma,  a  second 
specimen  from  Chontales,  and  two  from  Matagalpa.  All  are  adult,  but  the 
Chontales  specimen  is  a  little  younger  than  the  others,  and  a  little  smaller 
and  darker. 

21  .     Neotoma  chrysomelas  sp.  nov. 

Type,  No.  28372,  9  ad.,  Matagalpa,  Nicaragua,  Sept.  17,  1907;  W.  B.  Richard- 
son. 

Sides  of  body,  from  nose  to  thighs,  golden  brown;  dorsal  region,  from  top  of 
head  to  base  of  tail,  similar  but  heavily  overlaid  by  black-tipped  hairs,  rendering 
the  dorsal  area  blackish;  ventral  surface  white,  with  the  basal  half  of  the  pelage 
dusky,  usually  showing  more  or  less  at  the  surface  along  the  lateral  borders  and 
inside  of  hind  limbs;  fore  and  hind  limbs  passing  into  dusky  apically;  fore  feet 
abruptly  silvery  white;  hind  feet  whitish,  mottled  with  dusky,  sometimes  the  white, 
sometimes  the  dusky  prevailing;  ears  large,  dark  brown,  the  apical  two-thirds 
nearly  naked;  tail  heavily  haired,  wholly  concealing  the  annulations,  blackish  above, 
grayish  white  below. 

Total  length  (collector's  measurements),  380  mm.;  tail  vertebrae,  170;  hind 
foot  (from  dry  skin),  36.  Skull,  total  length,  47;  condylo-basal  length,  45;  zygo- 
matic breadth,  25;  length  of  nasals,  19.  Four  specimens  (3  c?,  1  9),  all  adult, 
measure  as  follows:  Total  length,  375  (340-390);  tail  vertebrae,  160  (150-170). 
Skull,  total  length,  45.9  (45-47);  zygomatic  breadth,  24.7  (24-25);  nasals,  18.2 
(17.8-19).  All  the  specimens  were  taken  at  the  type  locality. 

Neotoma  chrysomelas  is  a  member  of  the  N.  ferruginea  group,  to  which 
also  belong  X.  pi  eta  and  N.  isthmica,  and  perhaps  other  ferruginous  forms 
of  southern  Mexico.  It  differs  from  N.  ferruginea  Tomes,  its  nearest  geo- 
graphical ally  (type  locality,  Duenas,  Guatemala),  in  larger  size,  relatively 
broader  skull,  and  longer  nasals  (skull  of  N.  ferruginea,  total  length,  45, 
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zygomatic  breadth,  21,  nasals,  16.7).  The  two  forms  apparently  are  quite 
similar  in  coloration,  judging  from  Tomes's  description  (P.  Z.  S.,  1861, 
pp.  282-284). 

22.  Akodon  teguina   (Alston).      Five  specimens,  all  collected  at  San 
Rafael  del  Norte,  altitude  4000  to  5000  feet,  April  12-17,  1907.     Provision- 
ally referred  to  A .  teguina,  the  type  locality  of  which  is  Coban,  Guatemala, 
although  probably  subspecifically  different. 

23.  Reithrodontomys  modestus  Thomas.      Seven  specimens,  of  which 
four  are  from  San  Rafael  del  Norte  and  three  from  Lavala.     Unfortunately 
the  skulls  are  lost  or  too  much  broken  to  be  of  use  in  identification.     Three 
adults  measure,  total  length,  140  mm.,  tail,  70-75.     A  young  adult  agrees 
very  well  with  Thomas's  description  of  modestus,  but  two  adults  differ  in 
having  the  sides  of  the  body  strongly  suffused  with  yellowish  rufous,  and 
the  tail  is  gray  below  instead  of  concolor,  and  the  breast  spot  is  fulvous  instead 
of  drab,  as  in  the  younger  specimens.     The  type  locality  of  modestus  (Jino- 
tega,  Nicaragua,  altitude  4650  feet)  is  only  a  short  distance  from  San  Rafael 
del  Norte. 

24.  Reithrodontomys  sp.  One  specimen,  without  skull,  Ocotal,  May  11, 
1908.     A  dull-colored  medium-sized  species;  total  length,  170  mm.,  tail,  80. 

25.  Reithrodontomys  sp.     Two  immature  specimens,  without  skulls, 
one  each  from  Rio  Grande  and  Tuma  (below  1000  feet). 

26.  Reithrodontomys  sp.     One  specimen,  San  Rafael  del  Norte,  April 
10,  1907.     A  very  small  species  with  a  very  long  tail  (total  length,  140  mm., 
tail,  90),  wholly  unlike  the  other  San  Rafael  specimens  of  Reithrodontomys. 

Further  notice  of  these  undetermined  species  of  Reithrodontomys  is 
deferred  in  the  hope  that  additional  specimens  with  good  skulls  will  be 
received  in  later  shipments. 

27.  Oryzomys    (Melanomys)    chrysomelas   Allen.     Sixteen   specimens 
all  from  the  east  coast  low  country,  as  follows:  Lavala,  2  specimens,  Oct.  11 
and  13,  1907;   Tuma,  6  specimens,  Nov.  20-28,  1907;   Chontales,  2  speci- 
mens, Feb.  20  and  25,  1908;  Rio  Grande,  6  specimens,  Feb.  25,  28,  March 
30,  April  2  and  4,  1908. 

The  collector's  measurements  of  12  specimens,  about  an  equal  number 
of  males  and  females,  all  adult,  are:  Total  length,  206  mm.  (200-220); 
tail  vertebrae,  98.5  (80-110);  hind  foot,  without  claws,  20.1  (20-20.5). 

Externally  these  specimens  are  indistinguishable  from  the  original  type 
series  of  five  from  Suerre,  Costa  Rica,  of  which  there  were  no  external 
measurements,  of  which  none  was  very  old,  the  teeth  of  all  being  nearly 
unworn.  In  the  present  series  the  skulls  average  slightly  larger,  evidently 
owing  to  the  greater  age  of  most  of  the  specimens,  in  some  of  which  the 
teeth  are  much  worn. 


1908.]  Alltn,  Mammals  from  Nicaragua.  655 

28.  Oryzomys   couesi   Thomas  (ex  Alston).     Twenty-nine   specimens, 
of  which  23  are  from  Chontales,  Feb.  8-28,  1908;    2  from  Ocotal,  May  4 
and  11,  1908;    1  from  San  Rafael  del  Norte,  April  12,  1907,  and  3  from 
Tuma,  Nov.  3,  23,  and  24,  1907. 

These  specimens  agree  satisfactorily  with  Thomas's  redefinition  l  of 
O.  couesi  (type  locality,  Coban,  Guatemala).  The  coloration  above  is 
fulvous,  finely  lined  with  black  on  the  back,  which  is  thus  somewhat  darker 
than  the  sides;  below  buffy  white.  Very  old  specimens  are  brighter  colored, 
tending  to  rufous  on  the  lower  back  and  to  strong  buff  below.  Ten  of  the 
oldest  specimens  of  the  series  (judging  by  the  skulls)  measure  (collector's 
measurements),  total  length,  268  (260-280);  tail,  136  (130-140).  Basal 
length  of  skull,  27.5-29.5;  nasals,  11-11.6;  width  of  braincase,  12.2-12.7. 

This  species  has  apparently  a  wide  range,  from  the  low  Atlantic  coast 
district  (altitude  500  to  1000  feet)  to  the  highlands  (altitude  4000  to  5000 
feet)  of  the  central  part  of  the  Republic,  specimens  from  the  latter  district 
being  in  no  way  distinguishable  from  those  from  the  former. 

29.  Oryzomys  alfaroi  Alien.     Nine  specimens:  Chontales,  6  specimens, 
Feb.  13-25,  1908;   Tuma,  3  specimens,  Nov.  15-18  and  25,  1907. 

These  specimens  are  indistinguishable  from  the  type  and  topotypes  of 
the  species,  from  San  Carlos,  Costa  Rica. 

30.     Oryzomys  alfaroi  incertus  subsp.  nov. 

Type,  No.  28584,  tf  ad.,  Rio  Grande,  March  28,  1908;  W.  B.  Richardson. 

Differs  from  0.  alfaroi  alfaroi  in  smaller  size,  darker  back,  and  golden  rufous 
instead  of  pale  fulvous  suffusion  of  the  upper  parts.  Total  length  (type),  190  mm.; 
tail.  100.  Two  other  specimens  measure,  respectively,  total  length  190  and  200; 
tail,  100.  Five  specimens  of  alfaroi  from  Chontales  measure,  total  length,  210 
(200-220);  tail,  106  (100-110).  The  skulls  are  badly  broken,  lacking  the  occipital 
portion,  but  so  far  as  they  can  be  compared  appear  to  present  no  distinctive  features. 

31.     Oryzomys  ochraceus  sp.  nov. 

Type,  No.  28548,  <?  ad.,  Rio  Grande,  Nicaragua,  March  27,  1908;  W.  B.  Rich- 
ardson. 

Pelage  very  thick,  long  and  soft.  Upper  parts  ochraceous,  somewhat  darker 
on  the  back  by  the  admixture  of  black-tipped  hairs,  and  brighter  on  the  flanks; 
top  and  front  of  head  not  darker  than  the  body;  under  parts  strongly  washed  with 
buff  or  pale  yellow;  ears  dark  brown,  naked;  upper  surface  of  fore  and  hind  feet 
dingy  grayish  brown;  tail  uniform  dark  brown  throughout,  not  lighter  below,  naked 
in  sume  specimens,  in  others  with  very  short  fine  hairs,  not  concealing  the  annulations. 

Total  length  (type),  300  mm.;  tail,  180;  hind  foot,  40  (collector's  measurements). 

i  Ann.  and  Mag.  Nat.  Hist.  (6),  Vol.  XI,  May,  1893,  pp.  403,  405. 
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The  type  is  a  very  old  male.     Three  other  specimens,  the  smallest  a  young  adult, 
measure  respectively  as  follows:  total  length,  280,  310,  340;  tail,  150,  170,  180. 

The  skull,  particularly  in  the  old  specimens,  is  very  broad  and  heavy,  with  the 
supraorbital  ridge  very  heavy  and  broadly  overhanging  the  orbits.  Total  length 
(type),  36;  condylo-basal  length,  30;  zygomatic  breadth,  20;  interorbital  breadth, 
7;  mastoid  breadth,  13;  length  of  nasals,  14;  upper  toothrow,  6.  Posterior  border 
of  nasals  ending  in  a  V-shaped  point,  opposite  the  front  border  of  the  orbit.  Anterior 
palatal  foramina  short  and  broad,  5X2  mm.  The  skull  in  4  specimens  (one  a 
young  adult)  averages,  total  length,  35.5;  zygomatic  breadth,  19. 

0.  ochraceus  differs  greatly  from  any  other  species  of  Oryzomys  known 
to  me.  A  marked  feature  is  its  heavy  soft  pelage,  which  has  a  length  on 
the  back  of  about  15  mm.,  the  basal  four-fifths  of  which  is  deep  plumbeous, 
the  hairs  individually  tipped  with  rufous,  mixed  with  others  tipped  with 
black.  On  the  ventral  surface  the  basal  part  of  the  pelage  is  grayish  plum- 
beous, the  surface  heavily  washed  with  deep  buff  or  pale  yellow.  In  external 
measurements  it  is  much  smaller  than  0.  devius  Bangs,  from  Chiriqui, 
and  differs  from  it  markedly  in  coloration,  in  the  character  of  the  pelage, 
and  in  the  form  of  the  skull  (compared  with  topotypes  of  0.  devius). 
From  0.  talamancai  Allen  (compared  with  the  type)  it  differs  in  much 
larger  size  and  in  coloration.  It  also  appears  quite  distinct  from  any 
species  thus  far  known  from  Guatemala  or  Mexico. 

[I  take  the  present  opportunity  to  describe  a  strongly  marked  new  spe- 
cies of  Oryzomys  from  Costa  Rica,  collected  by  M.  A.  Carriker,  Jr.,  in 
1904,  as  follows: 

Oryzomys  carrikeri  sp.  nov. 

Type,  No.  25976,  $  ad.,  Rio  Sicsola,  Talamanca,  Costa  Rica,  August  18,  1904; 
M.  A.  Carriker,  Jr.,  for  whom  the  species  is  named. 

Pelage  very  short,  fine,  soft  and  velvety.  Sides,  from  nose  to  rump,  ochraceous 
brown;  back  dark  brown  suffused  with  ochraceous;  below,  from  chest  to  base  of 
tail,  uniform  gray  —  dark  gray  in  worn  pelage,  gray  washed  with  whitish  in  fresh 
pelage ;  chest  and  throat  whitish  —  nearly  white  in  fresh  pelage ;  ears  of  medium 
size,  dark  brown,  almost  naked;  fore  feet  whitish,  hind  feet  flesh  color,  nearly 
naked;  tail  practically  naked  (all  the  scales  distinctly  visible),  dull  brown  above, 
lighter  below,  especially  on  the  basal  fourth. 

Total  length  (type),  265  mm.;  tail,  133;  hind  foot,  30.5  (collector's  measure- 
ments). Two  other  specimens  measure  respectively:  (J1  ad.,  248,  121,  29.5;  $ 
juv.  ad.  (a  nursing  female),  240,  118,  30.  Skull  (type),  total  length,  31.5;  condylo- 
basal,  26;  zygomatic  breadth,  14.7;  interorbital,  5;  mastoid,  11.2;  nasals,  12;  upper 
molariform  series,  5.  The  adult  male  skull  gives  essentially  the  same  measure- 
ments; the  young  adult  female  skull  is  about  2  mm.  shorter,  with  the  other  dimen- 
sions in  proportion.  The  nasals  extend  posteriorly  considerably  beyond  the  pre- 
maxillaries  and  end  in  an  obtusely  V-shaped  point.  The  supraorbital  ridges  are 
well-developed;  the  anterior  palatine  foramina  are  narrow  anteriorly  and  diverge 
posteriorly,  the  two  foramina  forming  a  V-shaped  opening. 
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Represented  by  three  specimens,  all  from  the  type  locality  and  all  collected 
August  18,  1904,  by  Mr.  M.  A.  Carriker,  Jr. 


cam'kcri  belongs  to  the  same  group  as  0.  alfaroi  of  Costa 
Rica,  O.  gracUis  of  Ecuador,  0.  rclutinus  of  northeastern  Colombia,  and 
O.  viUosus  of  Trinidad.  It  differs  from  0.  alfaroi  in  its  much  darker 
coloration  above,  suffused  with  ochraceous  instead  of  pale  yellow,  and  in 
being  nearly  twice  larger.  In  size  and  coloration  it  approaches  O.  villosus 
and  O.  velnihinx,  especially  the  latter,  some  of  the  adult  topotypes  of  which 
are  almost  indistinguishable  in  coloration  from  0.  carrikeri,  but  the  ears  in 
both  the  Trinidad  and  Colombian  species  are  fully  twice  the  size  of  those 
of  carrikcri,  while  the  cranial  differences  are  strongly  marked. 

0.  talam-ancce,  also  from  Talamanca,  belongs  to  a  quite  different  group,1 
in  a  general  way  resembling  0.  costaricensis,  but  about  twice  the  size  of 
that  species.] 

32.     Sigmodon  hispidus  griseus  subsp.  nov. 

Type,  No.  28497,  c?  ad.,  Chontales  (in  the  coast  lowlands),  Nicaragua,  Feb.  20, 
1908;  W.  B.  Richardson. 

General  color  above  dark  gray;  underparts  whitish  gray.  Middle  of  dorsal 
region,  from  front  of  eyes  to  base  of  tail,  gray,  heavily  lined  with  black;  sides  lighter, 
more  yellowish  gray  and  less  varied  with  black;  feet  gray;  tail  blackish  brown 
above,  somewhat  lighter  below,  very  slightly  haired. 

Three  adults  (collector's  measurements),  total  length,  280-300  mm.;  tail, 
110-130;  hind  foot  (skin),  31. 

This  form  differs  from  8.  h.  borucce,  its  nearest  known  geographical  ally, 
in  the  gray  color  of  the  dorsal  surface,  which  agrees  almost  exactly  with  that 
of  average  specimens  of  8.  h.  littoralis  from  Florida,  to  which  in  coloration 
it  bears  a  striking  resemblance.  It  further  differs  from  borucas  in  the  form 
of  the  skull,  which  is  much  broader  in  proportion  to  the  length.  Thus,  in 
comparable  skulls,  the  total  length  in  griseus  is  37  mm.,  with  a  zygomatic 
breadth  of  21.5;  in  borucas  these  measurements  are  respectively  38  and  20.5. 
The  pelage  of  griseus  is  harsher  and  coarser  than  in  borucce. 

Of  the  9  adult  specimens  in  the  present  series  7  are  gray  like  the  type 
above  described,  while  one  has  a  slight  suffusion  of  rufous,  but  much  less 
than  average  specimens  of  borucce.  The  other  adult  specimen  is  in  abnormal 
pelage,  which  in  both  color  and  texture  greatly  resembles  that  of  a  half- 
grown  brown  house  rat  (Mus  norvegicus).  The  two  young  examples 
(nurslings)  are  much  darker  than  borucas  of  corresponding  age,  and  the 
suffusion  is  pale  fulvous  instead  of  rufous. 

1  I  am  indebted  to  Dr.  M.  W.  Lyon,  Jr.,  Assistant  Curator,  Division  of  Mammals,  U.  S. 
National  Museum,  for  an  opportunity  to  reexamine  the  type  of  O.  talamancce  in  the  present 
connection. 

[October,  1908.]  42 
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33.     Ototylomys  fumeus  sp.  nov. 

Type,  No.  28291,  c?  ad.,  Matagalpa,  Nicaragua,  March  18,  1907;  W.  B.  Rich- 
ardson. 

Above  dusky  gray  brown,  darkening  on  the  middle  of  the  back  to  blackish  brown; 
below  pure  white,  the  pelage  short,  thick  and  soft;  outside  of  limbs  like  the  dorsal 
surface,  as  far  as  the  base  of  the  toes,  which  are  whitish  with  a  dusky  spot  at  the 
base;  inside  of  limbs  pure  white  to  the  base  of  the  toes;  ears  dusky  brown,  apical 
three-fourths  naked,  not  larger  than  is  usual  in  Neotoma;  tail  naked,  the  scales  large 
and  smooth,  black,  slightly  lighter  on  ventral  surface. 

Total  length  (type),  330  mm.;  tail  vertebrae,  140;  hind  foot,  30  (collector's 
measurements).  Four  adult  specimens  (1  cT,  3  9)  measure:  Total  length,  320 
(300-330);  tail,  148  (140-170  — only  one  170).  Skull  (type,  tf),  total  length,  42; 
condylo-basal  length,  38;  zygomatic  breadth,  21;  length  of  nasals,  14.  An  adult 
female,  total  length,  42;  condylo-basal, — ;  zygomatic  breadth,  21.5;  nasals,  15. 
(The  five  other  skulls  are  too  much  broken  or  are  too  immature  for  measurement). 

Represented  by  7  specimens,  of  which  4  are  fully  adult  with  worn  teeth,  the 
others  immature.  The  half-grown  young  are  dark  grayish  brown  above,  heavily 
washed  with  black;  below  white.  Five  were  taken  at  Matagalpa,  one  at  Ocotal  and 
one  at  Volcan  de  Chinandega.  It  thus  appears  to  range  from  about  4000  to  about 
6000  feet. 

This  species  is  much  larger  than  the  other  known  forms  of  the  genus 
(from  Yucatan  and  Campeche),  with  a  relatively  shorter  tail,  smaller  ears, 
and  absence  of  fulvous  suffusion,  the  skull  being  4  mm.  longer,  and  the  head 
and  body  about  30  mm.  longer  than  in  Ototylomys  phyllotis  Merriam  (type 
of  the  genus)  from  Yucatan,  while  0.  p.  pliceus  Merriam,  from  Campeche, 
is  still  smaller. 

In  the  unworn  teeth,  both  upper  and  lower,  the  tubercles  of  the  crown 
are  placed  directly  opposite,  three  pairs  on  m  1,  two  pairs  on  m  2,  and  two 
pairs  on  m3,  which  has  a  posterior  loop  in  both  upper  and  lower  series. 
When  worn  down  the  pattern  is  much  as  in  Zygodontomys. 

A  striking  feature  of  the  tail  is  the  great  width  of  the  smooth,  black 
annulations,  wholly  unconcealed  by  hairs. 

34.  Rhipidomys  salvinii  (Tomes).  Two  specimens,  referred  provi- 
sionally to  this  species,  both  taken  at  Ocotal,  in  the  highlands  of  northern 
Nicaragua,  Feb.  18  and  May  9,  1908;  both  adult  males.  They  seem  to 
agree  in  every  particular  with  Tomes's  description,  based  on  specimens  from 
Duenas,  Guatemala. 

35.     Peromyscus  nicaraguse  sp.  nov. 

Type,  No.  28282,  J1  ad.,  Matagalpa  (altitude  about  4000  feet),  Nicaragua, 
March  10,  1907;  W.  B.  Rchardson. 

Similar  in  coloration  to  P.  nudipes  (Allen)  from  Central  Costa  Rica,  but    wholly 
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lacking  the  brown  pectoral  spot  so  conspicuous  in  nudipes;  sides  paler  and  much 
less  golden;  ventral  surface  clear  white;  it  is  also  much  smaller  with  the  skull 
relatively  narrower. 

Total  length  (type),  240  mm.;  tail  vertebrae,  110.  Average  of  10  adults  from 
Matagalpa,  total  length,  235  (220-250);  tail,  113  (110-130).  Skull  (type),  occipito- 
nasal  length,  33.5;  width  of  braincase,  13.  Six  Matagalpa  specimens,  occipito- 
nasal  length,  32.3  (31-33.5);  width  of  braincase,  13.3  (13-13.5).  Ten  adult 
specimens  from  San  Rafael  del  Norte  and  Ocotal  present  the  same  averages  and 
ranges  of  variation.  (The  type  is  one  of  the  oldest  and  the  largest  specimen  of  the 
series). 

Compared  with  a  similar  number  of  adults  of  P.  nudipes,  the  average 
differences  are  as  follows:  Total  length,  P.  nudipes,  260  (255-265);  tail 
vertebra,  126  (120-135);  skull,  occipitonasal  length,  34  (33-35);  width 
of  braincase,  14  (13.7-14.3).  Thus  P.  nicaraguce  is  about  an  inch  shorter, 
with  the  tail  half  an  inch  shorter,  the  skull  about  2  mm.  shorter  and  nearly 
a  millimeter  narrower  across  the  braincase.  The  ptergoicl  fossa  in  nudipes 
is  conspicuously  narrower  and  relatively  longer. 

This  species  is  represented  by  about  40  specimens,  of  which  20  are  from 
Matagalpa,  7  from  San  Rafael  del  Norte,  and  several  from  Ocotal,  Volcan 
de  Chinandega,  and  13  from  Chontales,  the  latter  unfortunately  nearly  all 
young. 

36.  Mus    rattus    Linnaeus.     Three    specimens,   all    immature.     Two 
are  from  Matagalpa,  Sept.  22,  1907,  and  one  from  Lavala,  Oct.  12,  1907. 

37.  Sciurus    boothiae    belti    Nelson.      Six    specimens:     Matagalpa,    3 
specimens,  Jan.  31,  Feb.  1,  March  7,  1907;    Lavala,  1  specimen,  Oct.  18, 
1907;  Chontales,  2  specimens,  Feb.  15,  1908. 

In  five  of  the  specimens  the  ventral  surface  is  deep  rusty  rufous,  with 
small  irregular  patches  of  white,  either  on  the  breast  or  abdomen  or  on  both, 
with  a  median  line  of  white  in  one.  The  other  (a  female)  has  the  ventral 
surface  much  paler  —  yellowish  rufous  —  with  a  small  patch  of  white  on 
the  breast,  lower  abdomen,  and  in  each  axilla. 

38.  Sciurus    griseoflavus     (Gray).     Six    specimens    are    provisionally 
referred  to  this  species.     They  fall  into  two  groups,  both  geographically 
and  in  coloration:    Matagalpa,  3  specimens,  Sept.  12,  17,  and  28,  1907; 
Volcan  de  Chinandega,  2  specimens,  May  12,  1907;   San  Rafael  del  Norte, 
1  specimen,  April  7,  1907. 

In  the  Matagalpa  specimens,  the  dorsal  surface  is  pale  buffy  gray  in  two, 
varied  with  black;  in  the  other  the  black  wash  is  the  prevailing  color,  and 
the  buffy  suffusion  is  much  stronger.  The  ventral  surface  in  two  is  mainly 
white,  with  a  lateral  band  of  yellow  extending  along  the  lower  edge  of  the 
flanks  from  the  head  to  the  base  of  the  tail,  and  including  also  the  inner  sur- 
face of  both  fore  and  hind  limbs ;  in  the  other  the  ventral  surface  (including 
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inside  of  limbs)  is  deep  ochraceous  yellow,  with  broad  areas  of  white  on  the 
chest  and  lower  abdomen,  connected  by  a  narrow  median  line  of  white. 
The  fluffy  patch  at  the  base  of  the  ears  varies  from  nearly  white  to  clay  color. 

The  two  specimens  from  Volcan  de  Chinandega  have  the  dorsal  surface 
nearly  as  in  the  darkest  Matagalpa  specimen,  black  strongly  prevailing;  the 
ventral  surface  in  one  is  pale  buffy  gray,  with  patches  of  white  on  the  breast, 
axillae  and  lower  abdomen ;  in  the  other  the  ventral  surface  is  pure  white  on 
the  neck,  breast,  proximal  half  of  inner  surface  of  the  fore  limbs,  and  on  the 
abdomen,  irregularly  mottled  with  patches  of  pure  white  and  buffy  gray, 
with  the  hind  limbs  and  feet  black. 

The  single  (rather  young)  example  from  San  Rafael  del  Norte  is  like 
the  Volcan  de  Chinandega  specimens,  except  that  the  whole  ventral  surface 
and  inside  of  the  limbs  is  pure  white. 

The  tail  in  all  is  black  washed  with  white,  with  a  slight  tendency  to  a 
grizzled  buffy  gray  median  band  on  the  ventral  surface. 

It  is  quite  probable  that  the  Volcan  de  Chinandega  specimens  represent 
a  geographical  form  different  from  that  found  at  Matagalpa,  and  different 
from  the  true  S.  griseoflavus. 

39.  Sciurus  richmondi  Neho?i.  Three  specimens :  Chontales,  2  males, 
Feb.  26,  1908;  Rio  Grande,  1  male,  March  23,  1908.  These  specimens 
were  taken  not  far  from  the  type  locality  of  the  species. 

40.     Sciurus  deppei  matagalpae  subsp.  nov. 

Type,  No.  28440,  $  ad.,  San  Rafael  del  Norte,  Nicaragua,  April  10,  1907;  W.  B. 
Richardson. 

Differs  from  S.  deppei  deppei  in  the  color  of  the  upper  parts,  which  are  yellowish 
brown  instead  of  rusty  brown;  underparts  yellow,  varying  in  different  specimens 
from  pale  buff  to  ochraceous,  but  generally  ochraceous  yellow  instead  of  white  or 
grayish  white.  In  size  and  cranial  characters  similar  to  deppei. 

Represented  by  six  specimens,  of  which  four  are  from  Matagalpa,  Feb. 
1,  and  Sept.  1,  1907,  and  two  from  San  Rafael  del  Norte,  April  10,  1908. 
They  are  all  uniformly  yellowish  brown  instead  of  rufous  brown  above,  and 
strongly  ochraceous  below.  The  fore  limbs  are  grayish  varying  to  deep 
iron  gray  in  some;  the  tail  is  washed  lightly  with  white. 

41.     Lutra  latidens  sp.  nov. 

Type,  No.  28435,  &  ad.,  Lavala,  Matagalpa,  Nicaragua,  Oct.  28,  1907. 
Distinguished  from  its  near  allies  by  large  size,  and  especially  by  the  massive 
dentition. 

Pelage  short  and  thin;    color  above  dull  rather  dark  uniform  brown;  below, 


1908.]  Allen,  M(ininmlf<  front  X ic<ir<i</u<i.  661 

from  chin  to  behind  fore  legs,  pale  fulvous;  rest  of  lower  parts  pale  brown,  without 
distinct  rufous  suffusion.  Nose  pad  rounded  above,  as  in  the  Central  and  South 
American  forms  of  Lutra,  not  rising  into  a  broad  V-shaped  point  as  in  the  L.  cana- 
densis  group.  External  measurements,  as  taken  by  the  collector  from  the  fresh 
specimen,  total  length,  1280  mm.,  tail  vertebrae,  490. 

The  skull  is  unfortunately  broken  into  small  pieces  and  is  thus  unavailable  for 
a  complete  series  of  measurements.  Length  of  upper  molar-premolar  series,  37; 
lower  molar-premolar  series,  37.5;  p4,  on  outer  side,  13;  width  at  middle,  10.5; 
oblique  length  (diagonally  from  the  antero-internal  point  of  lobe  to  postero-outer 
angle),  15;  p3,  length,  16;  width  at  middle,  8;  width  near  posterior  border,  7.6; 
length  of  lower  jaw,  72;  breadth  of  condyle,  19.2;  height  at  coronoid,  33.4;  angle 
to  top  of  condyle,  12.  Bulla?  broad  and  flat. 

This  form  differs  from  L.  annedens  Forsyth-Major,  in  its  much  larger 
size  and  in  the  relatively  much  greater  size  of  the  teeth,  the  upper  premolar- 
molar  toothrow  having  a  length  of  37  mm.,  while  the  same  measurement  in 
an  old  male  annedens  is  31 ;  the  oblique  length  of  p4  is  15  and  in  annedens  13, 
with  corresponding  differences  throughout  the  dental  series.  There  is  also 
a  marked  difference  in  the  form  of  the  individual  teeth,  especially  in  respect 
to  p4  and  m1,  which  in  latidens  much  more  resemble  the  corresponding  teeth 
of  large  northern  examples  of  the  L.  canadensis  group,  but  they  are  much 
more  massive. 

42.  Putorius  tropicalis  Merriam.  Three  specimens,  all  taken  at  Mata- 
galpa  (Jan.  23,  1906,  May  4,  1906,  and  Feb.  7,  1908),  and  all  sexed  as  male 
by  the  collector.  Provisionally  referred  as  above. 

These  specimens,  all  from  the  same  locality  and  all  of  the  same  sex, 
present  a  wide  range  of  variation  in  color,  especially  of  the  ventral  surface. 
In  one  (Xo.  28333),  the  lower  surface  is  nearly  white  from  the  thoracic  region 
to  the  chin,  passing  posteriorly  into  pale  ochraceous.  The  brown  of  the 
upper  parts  wholly  covers  the  fore  limbs  from  the  toes  to  the  elbows.  The 
white  frontal  spot  is  reduced  to  a  narrow  transverse  line,  and  the  white  spot 
between  the  ear  and  eye  is  reduced  to  a  narrow  line.  The  black  below  and 
in  front  of  the  eye  encroaches  upon  the  sides  of  the  throat.  No.  28592  has 
the  white  facial  markings  very  broad;  the  anterior  part  of  the  ventral  sur- 
face is  strongly  yellow,  passing  posteriorly  into  ochraceous,  and  extending 
down  the  inner  surface  of  the  fore  limbs  nearly  to  the  toe  pads.  There  is  a 
distinct  black  spot  on  each  side  of  the  throat,  behind  the  angle  of  the  mouth, 
separated  from  the  black  of  the  cheeks  by  a  narrow  white  line.  Xo.  28322 
has  the  white  facial  markings  of  normal  extent,  and  the  edge  of  the  upper  lip 
broadly  white  posteriorly;  the  under  parts  are  deep  ochraceous,  becoming 
lighter  on  the  fore  neck  and  whitish  on  the  chin  and  upper  throat.  There 
is  a  large  brown  spot  on  the  inside  of  the  left  thigh. 

Only  one  of  the  specimens  is  adult,  and  this  is  not  'old'.     Of  this  the 
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collector's  measurements  are:    total  length,  420  mm.,  tail  vertebrae,  150; 
hind  foot,  50. 

43.     Tayra  *  barbara  inserta  subsp.  nov. 

Type,  No.  28492,  cT  ad.,  Uluce,  Department  of  Matagalpa,  Nicaragua,  Jan.  o, 
1908;  W.  B.  Richardson. 

Body,  limbs,  and  tail  black,  the  black  extending  forward  on  the  ventral  surface 
to  the  throat;  head  and  neck  duller,  brownish  black;  no  trace  of  a  white  or  yellow 
spot  on  the  fore-neck. 

Size  small;  skull  narrow;  zygomatic  arches  much  less  expanded  than  in  other 
members  of  the  Tayra  group.  Skull  (type),  condylo-basal  length,  110  mm.,  zygo- 
matic breadth,  69.  Unfortunately  external  measurements  from  the  fresh  specimens 
are  not  available. 

Represented  by  four  specimens,  all  from  the  Province  of  Matagalpa,  taken  as 
follows:  Lavala,  Oct.  13,  1907,  young  male;  Uluce,  Jan.  3  and  5,  1908,  two  young 
adult  males  and  an  adult  male  (type). 

Except  in  smaller  size,  less  expansion  of  the  zygomatic  arches  and  total 
absence  of  a  light  spot  on  the  fore-neck,  this  form  closely  resembles  T. 
barbara  biologic?  (Thomas)  from  Panama.  The  old  male  skull  is  slightly 
smaller  than  a  female  skull  of  corresponding  age  of  biologies,  and  very  much 
smaller  than  male  skulls  of  that  form.  Costa  Rica  specimens  are  inter- 
mediate in  respect  to  the  throat-spot;  in  a  series  of  4  from  Talamanca  it 
is  wholly  absent  in  two,  very  slight  in  one,  and  greatly  reduced  in  the  other. 

The  Matagalpa  series  of  tayras  is  of  interest  as  presenting  a  form  in 
which  the  usual  light  spot  on  the  fore-neck  is  wholly  absent,  in  contrast  with 
all  the  other  forms,  and  especially  with  the  Colombian  form  ( T.  barbara  irara 
Allen),  which  has  usually  in  addition  to  the  fore-neck  spot  another  similar 
mark  on  the  withers.  (Cf.  this  Bulletin,  XX,  1904,  pp.  36-38.) 

44.  Spilogale  angustifrons  elata  Howell.     One  specimen,  adult  male, 
Matagalpa,  Sept.  28,  1907. 

45.  Mephitis  macroura  vittata  (Licht.).     One  specimen,  adult  male, 
Matagalpa,  Dec.  30,  1908. 

46.  Potos  flavus  aztecus   Thomas.     Two  specimens,  both  adult  males, 
Ocotal,  May  11,  1908.     They  closely  resemble  Mexican  examples. 

47.     Bassaricyon  richardsoni  sp.  nov. 

Type,  No.  28486,  $  ad.,  Rio  Grande  (altitude  below  1000  feet),  Atlantic  slope, 
Nicaragua,  April  9,  1908;  W.  B.  Richardson,  for  whom  the  species  is  named. 

General  color  above  pale  fulvous,  strongly  varied  with  black-tipped  hairs,  which 

1  For  the  use  of  Tayra  in  place  of  Galera,  see  antea,  pp.  586-589. 
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Fig.   5.     Bassaricyon   richardsoni.     Type       No    28486,     9    ad.,   Rio   Grande, 
Nicaragua      Nat.  size 


ig. 
Ri 


Costa  Rica.     Nat.  size. 


Type,  No    14214  U.  S.  Nat.   Mus.     Talamanca, 
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Fig.  7.     Bassaricyon  richardsoni.     Same  skull  as  shown  in  Fig.  5.     Nat.  size. 


It* 


Fig.  8.     Bassaricyon  gabbi.     Same  skull  as  shown  in  Fig.  6.     Nat.  size. 
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Fig.  9.     Bassaricyon  richardsoni.     Same  skull  as  shown  in  Figs.  5  and  7.     Nat.  size. 


Fig.  10.     Bassaricyon  gabbi      Same  skull  as  shown  in  Figs.  6  and  8.     Nat.  size. 
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along  the  median  dorsal  area  give  a  prevailing  blackish  tone  to  the  coloration  from 
the  forehead  to  the  base  of  the  tail;  sides  of  body  less  varied  with  black,  the  prevail- 
ing color  being  pale  fulvous;  ventral  surface  uniform  pale  yellow  from  the  fore  neck 
to  base  of  tail ;  limbs  externally  like  the  sides  of  the  body  and  internally  like  the 
ventral  surface;  a  patch  below  the  ear,  extending  forward  nearly. to  the  eye,  like  the 
ventral  surface;  front  of  head  anterior  to  the  eyes,  dull  grayish  brown,  minutely 
varied  \vith  black-tipped  hairs;  sides  of  nose  and  chin  dusky  brown,  passing  on  the 
throat  into  fulvous ;  tail  like  the  body  —  pale  fulvous,  strongly  varied  on  the  median 
line  above  with  black-tipped  hairs,  forming  a  poorly  denned  blackish  median  line, 
becoming  blackish  apically  with  the  extreme  tip  nearly  black. 

Total  length,  950  mm.;  tail  vertebrae,  480;  hind  foot,  80  (collector's  measure- 
ments); hind  foot  with  claws,  85.  Skull,  condylo-basal  length,  80.5;  basilar  length, 
73;  palatal  length,  45;  zygomatic  breadth,  53;  interorbital  breadth,  17;  width 
across  orbital  processes,  32;  postorbital  breadth,  17.5;  breadth  at  base  of  canines, 
17;  mastoid  breadth,  34.3;  length  of  upper  toothrow,  excluding  incisors,  28;  molar 
series,  12;  lower  jaw,  length,  58;  height  at  condyle,  11;  height  at  coronoid  process, 
25.5;  lower  toothrowr,  excluding  incisors,  30;  premolar-molar  series,  25. 

The  type  of  B.  richardsoni  is,  so  far  as  known  to  me,  the  sixth  known 
specimen  of  the  genus  Bassaricyon,  which  was  originally  based  on  a  skull, 
without  skin,  collected  by  the  late  Professor  Wm.  M.  Gabb  in  Talamanca, 
Costa  Rica.1  The  second  known  specimen  is  the  type  of  Bassaricyon  alleni 


Fig.  11. 


Fig.  12. 


Fig.  11.     Bassaricyon  richardsoni.     Same  skull  as  shown  in  Figs.  5,  7,  and  9.     Nat.  size. 
Fig.  12.     Bassaricyon  gabbi.     Same  skull  as  shown  in  Figs.  6,  8,  and  10.     Nat.  size, 

Thomas,  from  Sarayacu,  Ecuador,  collected  by  Mr.  Clarence  Buckley. 2 
In  1883,  M.  Huet  described  and  figured  two  specimens  of  Bassaricyon, 
received  at  the  Paris  Museum  of  Natural  History,  from  "Caimito,  province 
de  Correo,  au  nord  de  Panama,"  an  adult  female  and  a  young  example 
(last  molar  undeveloped).3  These  two  specimens  were  described  in  great 


1 '  Description  of   a 
By  J.  A.  Allen.     Proc.  Acad.  Nat.  Sci 


.„...,    of   Procyonidae  from  Costa  Rica, 
1876.  pp.  20-23,  pi.  i.     What  was  erroneously 


new  Generic   Type  (Bassaricyon) 
cad.  Nat.  Sci.  Phila.,  1876.  pp.  2 

supposed  to  be  the  skin  belonging  to  this  skull  was  subsequently  described  and  figured  (Proc. 
Acad.  Nat.  Sci.  Phila.,  1877,  pp.  267,  268,  pi.  ii),  the  mistake  being  fully  explained  later  (Bull. 
Geogr.  and  Geol.  Surv.  Terr.,  Vol.  V,  No.  2,  Sept.,  1879,  p.  169). 

2 'On  Mammals  from  Ecuador.'     By  Oldfield  Thomas.     Proc.  Zool.  Soc.  London,   1880, 
pp.  393-403,  pi.  xxxviii,  text  figs.  1-4.     (B.  alleni,  pp.  397-400,  figs.  1-4,  pi.  xxxviii.) 

5  'Note  sur  les  Carnassiers  du  genre  Bassaricyon.'     Par  M.  Huet,  Aide-Naturaliste.     Nouv. 
Arch,  du  Mus.  d'Hist.  Nat.  de  Paris,  2°  s6r.,  Vol.  V,  1883,  pp.  1-12,  pll.  i-iii. 
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detail,  and  a  colored  plate  of  the  animal  and  figures  of  the  skulls  of  both 
specimens  were  given,  this  important  memoir  forming  the  entire  basis  of 
our  present  knowledge  of  the  external  characters  of  Bassaricyon  gabbi.1 

In  March,  1894,  a  specimen  of  B.  alleni  (the  second  known)  was  re- 
ceived alive  at  the  Menagerie  of  the  London  Zoological  Society,  presented 
by  Mr.  A.  Murray  as  a  kinkajou,  and  thus  at  first  entered  in  the  records  of 
the  Society.2  It  was  said  to  have  been  "captured  in  the  woods  at  Bastrica 
on  the  Essequibo  River,  British  Guiana,"  but,  as  noted  below,  there  seems 
reason  to  doubt  the  correctness  of  the  assigned  locality.  It  lived  for  several 
years  in  the  Society's  Menagerie,  where  I  had  the  pleasure  of  seeing  and 
handling  it  in  1896.  After  its  death,  some  years  later,  Mr.  F.  E.  Beddard 
published  a  valuable  paper  on  its  anatomy.3 

M.  Huet  believed  that  B.  gabbi  and  B.  alleni  were  both  referable  to  the 
same  species,  the  differences  between  the  two  pointed  out  by  Thomas  being, 
according  to  his  view,  merely  individual.  In  support  of  this  opinion  he 
cited  the  wide  range  of  variation  presented  by  the  kinkajou.  His  conclu- 
sions, however,  prove  not  to  have  been  well  founded. 

The  color  of  B.  gabbi,  as  described  and  illustrated  by  Huet,  is  golden 
brown  above  and  lighter,  more  yellow  below;4  it  is  thus  very  different  from 
that  of  either  B.  alleni  or  B.  richardsoni,  as  are  also  the  cranial  characters. 

Bassaricyon  richardsoni,  contrary  to  what  might  be  expected,  much 
more  resembles  B.  alleni  than  it  does  B.  gabbi,  by  which  B.  richardsoni  and 
B.  alleni  are  geographically  separated,  both  externally  and  in  the  character 
of  the  skull.  As  shown  by  Thomas's  colored  plate  and  description,  B. 
alleni  has  the  face  clear  gray,  instead  of  brown  as  in  B.  richardsoni,  and  the 
general  color  of  "body  and  tail  orange  gray,  the  hairs  of  the  back  being 
tipped  with  black,"  instead  of  pale  fulvous  gray  strongly  washed  with  black. 
The  skull  is  quite  similar  in  the  two  species,  as  regards  proportions  and 
general  form,  both,  however,  differing  widely  and  similarly  from  B.  gabbi. 
But  B.  alleni  and  B.  richardsoni  differ  markedly  in  the  character  of  the  last 
upper  molar,  which  in  B.  alleni  is  much  reduced  in  size  and  triangular,  in- 
stead of  being  circular  in  outline  and  much  larger. 

The  teeth  of  B.  gabbi  and  B.  richardsoni  agree  essentially  in  relative 

1  The  exact  locality  of  the  type  specimen  of  Bassaricyon  was  not  given  in  the  original 
description,  but  I  have  recently  learned  from  Dr.  M.  W.  Lyon,  Jr.,  Assistant  Curator,  Division 
of  Mammals,  U.  S.  National  Museum,  that  it  came  from  Talamanca,  on  the  southeast  coast  of 
Costa  Rica,  and  therefore  very  near  the  locality  of  the  Paris  Museum  specimens,  which  are  thus 
almost  topotypes  of  B.  gabbi. 

2  Cf.  Proc.  Zool.  Soc.,  London,  1895,  p.  521. 

3  'On  the  Anatomy  of  Bassaricyon  alleni.'     By  Frank  E.  Beddard,  M.  A.,  F.  R.  S.,  Prosector 
and  Vice-Secretary  of  the  Society.     Proc.  Zool.  Soc.  London,  1900,  pp.  661-775,  figs.  1-7. 

4  He  says:    "  .  .  .  .le  sinciput,  la  moitie"  supgrieure  du  con,  les  flancs  et  le  dos  jusqu'a  la  base 
de  la  queue,  les  parties  externes  des  membres  jusqu'aux  extremity's,  sont  brun  roux, . .  .  .  Le  dessus 
des  extre'mite's  antlrieures  et  postgrieures  est  roux  dore".  .  .  .Les  parties  infgrieures  en  partant  du 
menton,  la  gorge,  le  vent  re  et  les  parties  internes  des  membres,  sont  beaucoup  plus  claires,  les 
poils  e"tant  blanc  jaunatre  a  la  base,  roux  dor6  clair  au  milieu  et  blanc  jaun^tre  a  la  pointe 
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size  and  form,  but  the  skull  in  the  two  species  is  markedly  different  in  con- 
tour and  in  details,  as  is  well  shown  in  the  accompanying  figures  of  the  type 
skulls  of  each  (Figs.  5-12).  The  anterior  base  of  the  zygoma  is  much 
lower  in  B.  gabbi  than  in  B.  richardsoni  and  less  arched  upward;  the  post- 
palatal  region  is  shorter  and  broader,  as  is  also  the  postpalatal  fossa  and 
the  pterygoid  processes;  the  bullse  are  shorter  and  more  inflated;  the  ros- 
trum descends  much  more  abruptly  and  the  anterior  jiarial  opening  is 
lower  and  more  oblique;  the  coronoid  process  is  narrower,  shorter,  and 
directed  less  backward. 

As  now  known,  Bassaricyon  is  represented  by  three  well  marked  species, 
inhabiting  respectively  the  eastern  lowlands  of  Nicaragua,  the  lowlands  of 
southeastern  Costa  Rica  and  adjoining  parts  of  Panama,  and  the  vicinity 
of  Sarayacu,  Ecuador,  east  of  the  Andes  and  well  within  the  upper  drainage 
of  the  Amazon.  If  the  British  Guiana  record  for  B.  alleni  be  correct,  the 
group  may  have  a  wide  range  in  South  America;  in  which  case  it  seems 
strange  that  it  has  been  so  long  overlooked,  and  that  so  few  South  American 
examples  of  it  have  thus  far  been  obtained.  As  long  since  made  known 
by  Thomas,  Huet,  and  Beddard,  Bassaricyon  bears  a  close  resemblance 
externally  to  the  kinkajou,  although  much  smaller  and  with  a  non-prehensile 
tail.  It  may  thus  readily  be  mistaken  by  collectors  and  travellers  for  a 
young  kinkajou. 

48.  Nasua  narica  bullata  Allen.     Three  specimens,   males,   Lavala, 
Oct.  12,  Tuma,  Nov.  29,  1907,  and  Ocotal,  May  7,  1908. 

49.  Urocyon    cinereoargenteus    guatemalae    Miller.      One    specimen, 
adult  male,  Matagalpa,  April  20,  1906. 

This  is  one  of  the  smallest  specimens  of  Urocyon  that  has  thus  far  come 
under  my  notice,  or  of  which  measurements  have  been  published.  It  is  a 
male,  fully  adult,  as  shown  by  the  skull.  No  external  measurements  were 
taken  by  the  collector,  and  the  occipital  part  of  the  skull,  including  most 
of  the  braincase,  is  lacking,  rendering  the  skull  measurements  incomplete. 
The  palatal  length,  zygomatic  and  interorbital  breadth,  and  the  breadth 
across  the  postorbital  processes  are  practically  the  same  as  in  the  type  of 
Urocyon  parvidens  Miller,  from  Merida,  Yucatan,  while  the  measurements 
of  the  teeth  correspond  exactly  with  those  of  parvidens.  It  is  much  smaller 
than  a  female  of  U.  guatemalce  Miller  (type  locality,  Nenton,  Guatemala), 
of  corresponding  age,  from  Pozo  Azul,  Costa  Rica. 

While  the  present  specimen  may  represent  a  dwarfed  form  peculiar  to 
the  interior  of  Nicaragua,  it  seems  better  to  refer  it  to  its  nearest  geographical 
ally  rather  than  to  the  more  distant  Yucatan  form  (parvidens),  or  than  to 
make  it  the  basis  of  a  new  name. 
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50.     Blarina  olivaceus  sp.  nov. 

Type,  No.  28356,  $  ad.,  San  Rafael  del  Norte  (altitude  about  5000  feet),  Nica- 
ragua; W.  B.  Richardson. 

One  of  the  smallest  known  species  of  the  genus.  Total  length,  80  mm.;  tail,  17; 
hind  foot,  10.  Above  grayish  brown,  with  a  distinct  olivaceous  reflection  in  certain 
lights;  below  much  lighter,  the  surface  whitish  gray,  with  the  same  olivaceous 
reflection  as  above;"  feet  whitish;  ears  small,  concealed  in  the  pelage;  tail  with  a 
dusky  median  line  above,  sides  and  below  gray. 

The  skull  is  imperfect,  lacking  the  parietal  and  occipital  portions. 
Compared  with  B.  orophilus  Allen,  from  Costa  Rica,  the  rostral  and  inter- 
orbital  portions  of  the  skull  are  much  narrower  and  more  elongate,  the 
toothrow  straight  instead  of  convex  outward;  the  molariform  teeth  much 
narrower  and  the  whole  dentition  weaker.  The  lower  jaw  is  correspond- 
ingly more  slender,  with  narrower  and  smaller  teeth,  and  the  coronoid  por- 
tion noticeably  more  slender. 

Represented  by  two  specimens,  one  of  them  without  label  or  skull,  but 
without  doubt  from  the  same  locality  as  the  type. 

Blarina  olivaceus  is  very  unlike  any  of  the  species  known  from  Costa 
Rica  and  Guatemala;  all  of  the  Mexican  species  are  much  larger,  and 
otherwise  different,  except  B.  pergracilis  Elliot,  from  Ocotlan,  State  of 
Jalisco,  Mexico,  which  it  evidently  much  resembles  in  size,  slenderness, 
and  coloration,  but  for  geographical  reasons  it  can  hardly  be  specifically 
the  same. 

51.  Rhynchiscus  naso  (Wied).     Seven  specimens,  Tuma,  Nov.  22,  1907. 

52.  Peropteryx  canina  (Wied).     One  specimen,  Lavala,  Oct.  17,  1907. 

53.  Hemiderma  perspicillatum  aztecum  (Saussure).     Eleven  specimens, 
Volcan  de  Chinandega,  May  6-12,  1907. 

54.     Artibeus  jamaicensis  richardsoni  sp.  nov. 

Type,  No.  28335,  cT  ad.,  Matagalpa,  Nicaragua,  Jan.  3,  1906;  W.  B.  Richardson. 

Similar  in  coloration  to  A.  intermedius  Allen,  but  very  much  smaller.  Forearm 
53  mm.  (in  intermedius  65) ;  3d  metacarpal,  50  (in  intermedius  57) ;  tibia  20  (in 
intermedius,  22).  A  faint  whitish  stripe  from  base  of  nose-leaf  to  ear. 

Skull  long  and  narrow,  the  brain-case  low,  not  high  and  vertically  expanded  as  in 
intermedius;  palatal  region  narrower  and  more  depressed,  the  posterior  nares  con- 
sequently both  narrower  and  shallower;  middle  incisors  relatively  larger  than  in 
intermedius,  in  comparison  with  the  outer  incisors.  Total  length  of  skull  29  mm. 
(as  in  intermedius}',  zygomatic  breadth  17  (19  in  intermedius);  greatest  depth  of 
skull,  11  (12  in  intermedius) ;  mastoid  breadth,  15  (16  in  intermedius).  Dentition 
weaker  and  teeth  narrower.  Lower  jaw  much  weaker,  less  bowed  outward,  and  the 
coronoid  vertical  instead  of  directed  outward.  Zygoma  slenderer  and  less  bowed 
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outward.  The  dorsal  outline  of  the  skull  is  much  as  in  Artibeus  jamaicensis  jamai- 
censis;  but  the  skull  is  narrower,  and  the  dentition  heavier,  especially  the  upper 
incisors. 

Represented  only  by  the  type,  from  Matagalpa.  A  well  defined  form, 
recognizable  by  its  small  size,  and  by  the  narrow,  elongated  form  of  the  skull 
and  low  cranium. 

55.  Desmodus    rotundus     (Geoff roy).     Two    specimens,    Volcan    de 
Chinandega,  May  6  and  9,  1907. 

56.  Molossus  rufus  Geoffroy.     One  specimen,  Volcan  de  Chinandega, 
May  11,  1907. 

57.  Cebus  hypoleucus  (Humboldt).     Four  specimens,  2  males  and  2 
females,  all  adult,  and  the  skull  of  another  specimen,  taken  at  Lavala,  Oct.  6, 
1907,  Chontales,  Feb.  18,  and  Ocotal,  May  11,  1908. 

58.  Ateles  geoffroyi  Kuhl.     Four  specimens,  —  three  old  females  and 
a  nearly  adult  male,  Lavala,  Oct.  2  and  8,  Tuma,  Nov.  29,  and  Uluce, 
Dec.  3i,  1907. 

59.     Alouatta  palliata  matagalpse  subsp.  nov. 

Type,  No.  28426,  cT  ad.,  Lavala,  Nicaragua,  Oct.  13,  1907;  William  B.  Richard- 
son. 

In  size  similar  to  A.  palliata  palliata  and  A.  palliata  mexicana,  but  quite  different 
in  color  from  either,  the  flank  stripes  being  dark  rufous  instead  of  pale  rufous  or 
golden  (palliata),  or  pale  fulvous  or  grayish  fulvous  (mexicana);  suffusion  of  back 
dark  rufous  instead  of  fulvous  or  grayish  fulvous. 

Type,  total  length,  1120  mm.;  tail  vertebra,  620;  hind  foot,  145.  Skull,  total 
length,  107;  condylo-basal  length,  92;  basilar  length,  85;  zygomatic  breadth,  76. 

Two  specimens,  both  males,  one  adult,  the  other  not  fully  mature, 
Lavala,  Oct.  13,  1907.  These  specimens  differ  markedly  in  color  from  any 
in  a  large  series  from  Panama,  and  are  equally  different  from  any  in  a  con- 
siderable series  from  Vera  Cruz,  Mexico,  and  are  not  intermediate  between 
them,  being  very  unlike  either  in  the  rufous  suffusion  of  the  lower  back  and 
the  dark  rufous  of  the  flank  stripes. 
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Vol.  IV.     Anthropology  (not  yet  completed). 
Jesup  North  Pacific  Expedition,  Vol.  II. 

PART!. —  Traditions  of  the  Chilcotin  Indians.     By  Livingston  Farrand.     Pp.  1-54, 

June,  1900.     Price,  $1.50. 
PART  II. —  Cairns  of  British  Columbia  and  Washington.     By  Harlan  I.  Smith  and 

Gerard  Fowke.     Pp.  55-75,  pll.  i-v.     January,  1901.     Price,  $1.00. 
PART  III. —  Traditions  of  the  Quinault  Indians.     By  Livingston  Farrand,  assisted 

by  W.  S.  Kahmveiler.     Pp.  77-132.     January,  1902.     Price,  $1.00. 
PART  IV.—  Shell-Heaps  of  the  Lower  Fraser  River.     By  Harlan  I.  Smith.     Pp.  133- 

192,  pll.  vi-vii,  and  60  text  figures.     March,  1903.     Price,  $1.00. 
*PART  V.—  The  Lillooet  Indians.     By  James  Teit.     Pp.  193-300,  pll.  viii  and  ix,  40 

text  figures.     1906. 
*PART  VI. —  Archaeology  of  the  Gulf  of  Georgia  and  Puget  Sound.     By  Harlan  I. 

Smith.     Pp.  301-142,  pll.  x-xii,  and  198  text  figures.     1907. 

Vol.  V.    Anthropology. 

Jesup  North  Pacific  Expedition,  Vol.  HI. 

PART  I. —  Kwakiutl  Texts.     By  Franz  Boas  and  George  Hunt.     Pp.  1-270.     Jan- 
uary.    1902.     Price,  $3.00. 
PART  II.— Kwakiutl  Texts.     By  Franz  Boas  and  George  Hunt.     Pp.  2,71-402. 

December,  1902.     Price,  $1.50. 

*PART  III.— Kwakiutl  Texts.     By  Franz  Boas  and  George  Hunt.     Pp.  403-532. 
1905- 

Vol.  VI.    Anthropology. 
Hyde  Expedition. 

The  Night  Chant,  a  Navaho  Ceremony.     By  Washington  Matthews.     Pp.  -i-xvi, 
1-332,  pll.  i-viii  (  5  colored),  and  19  text  figures.     May,  1902.     Price,  $5.00. 

Vol.  VII.     Anthropology  (not  yet  completed). 
Jesup  North  Pacific  Expedition,  Vol.  IV. 

PART  I. —  The  Decorative  Art  of  the  Amur  Tribes.     By  Berthold  Laufer.     Pp.  1-79, 
pll.  i-xxxiii,  and  24  text  figures.     December,  1901.     Price,  $3.00. 

Vol.  VIII.     Anthropology  (not  yet  completed). 
*Jesup  North  Pacific  Expedition,  Vol.  V. 

PART  I.—  The  Haida  of  Queen  Charlotte  Islands.     By  John  R.  Swanton.     Pp.  1-300, 
pll.  i-xxvi,  4  maps,  and  31  text  figures. 

Vol.  IX.     Zoology  and  Palaeontology  (not  yet  completed) . 

PART  I. —  The  Osteology  of  Camposaurus  Cope.     By  Barnum  Brown.     Pp.  1-26, 

pll.  i-v.     December,  1905.     Price,  $2.00. 
PART  II. —  The  Phytosauria,  with  Especial  Reference  to  Mystriosuchus  and  Rhytio- 

don.     By  J.  H.  McGregor.    Pp.  27-101,  pll.  vi-xi,  and  26  text  figures.    February 

1906.     Price,  $2.00. 
PART  III.—  Studies  on  the  Arthrodira.     By  Louis  Hussakof.     May,  1906.     Pp.  103- 

154,  pll.  xii  and  xiii,  and  25  text  cuts.     Price,  $3.00. 

Vol.  X.     Anthropology  (not  yet  completed). 
*  Jesup  North  Pacific  Expedition,  Vol.   VI. 

PART  I. —  Religion  and  Myths  of  the  Koryak.     By  W.  Jochelson.     Pp.  1-382,  pll. 
i-xiii,  1  map,  and  58  text  figures.     1906. 

Vol.  XI.     Anthropology  (not  yet  completed). 
* Jesup  North  Pacific  Expedition,  Vol.   VII. 

PART  I.—  The  Chukchee:  Material  Culture.     By  W.  Bogoras.     Pp.  1-276,  pll.  i-xxxi 

i  map,  and  199  text  figures.     1904. 
PART  II.— The  Chuckchee:    Religion.     By  W.  Bogoras.     Pp.  277-536,  pll.  xxxii- 

xxxiv,  and  301  text  figures.     1907. 

Vol.  XII.  Anthropology  (in  preparation). 
*Jesup  North  Pacific  Expedition,  Vol.  VIII. 
Vol.  XIII.  Anthropology  (in  preparation). 

*Jesup  North  Pacific  Expedition,  Vol.  IX. 

Vol.  XIV.     Anthropology  (not  yet  completed). 

*Jesup  North  Pacific  Expedition,  Vol.  X. 

PART  I.— Kwakiutl  Texts.     Second  Series.     By  Franz  Boas  and  George  Hunt 
Pp.  1-269.     1906.     Price,  $2.80. 
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OF    THE 


American  Museum  of    Natural  History. 

The  publications  of  the  American  Museum  of  Natural  History  consist  of  the 


American  Museum  Journal. 


MEMOIRS. 

Each  Part  of  the  'Memoirs'  forms  a  separate  and  complete  monograph,  usually 
with  numerous  plates. 

Vol.  I.     Zoology  and  Palaeontology. 

PART  I. —  Republication  of  Descriptions  of  Lower  Carboniferous  Crinoidea  from  the 
Hall  Collection  now  in  the  American  Museum  of  Natural  History,  with  Illustra- 
tions of  the  Original  Type  Specimens  not  heretofore  Figured.  By  R.  P.  Whit- 
field.  Pp.  1-37,  pll.  i-iii,  and  14  text  figures.  September  15,  1893.  Price,  $2.00. 

PART  II.—  Republication  of  Descriptions  of  Fossils  from  the  Hall  Collection  in  the 
American  Museum  of  Natural  History,  from  the  report  of  Progress  for  1861  of 
the  Geological  Survey  of  Wisconsin,  by  James  Hall,  with  Illustrations  from  the 
Original  Type  Specimens  not  heretofore  Figured.  By  R.  P.  Whitfield.  Pp. 
39-74r  pll.  iv-xii.  August  10,  1895.  Price,  $2.00. 

PART  III.—  The  Extinct  Rhinoceroses.  By  Henry  Fairfield  Osborn.  Part  I.  Pp. 
75-164,  pll.  xiia-xx,  and  49  text  figures.  April  22,  1898.  Price,  $4.20. 

PART  IV.—  A  Complete  Mosasaur  Skeleton,  By  Henry  Fairfield  Osborn.  Pp.  165- 
188,  pll.  xxi-xxiii,  and  15  text  figures.  October  25,  1899. 

PART  V.~  A  Skeleton  of  Diplodocus.  By  Henry  Fairfield  Osborn.  Pp.  189-214, 
pll.  xxiv-xxviii,  and  15  text  figures.  October  25,  1899.  Price  of  Parts  IV  and 
V,  issued  under  one  cover,  $2.00. 

PART  VI. —  Monograph  of  the  Sesiidse  of  America,  North  of  Mexico.  By  William 
BeuterimiilUr.  Pp.  215-352,  pll.  xxix-xxxvi,  and  24  text  figures.  March,  1901. 
Price,  $5.00. 

PART  VII.--  Fossil  Mammals  of  the  Tertiary  of  Northeastern  Colorado.  By  W.  D. 
Matthew.  Pp.  353-448,  pll.  xxxvii-xxxix,  and  34  text  figures.  Price,  $2.00. 

PART  VIII. —  The  Reptilian  Subclasses  Diapsida  and  Synapsida  and  the  Early  His- 
tory of  the  Diaptosauria.  By  Henry  Fairfield  Osborn.  Pp.  449-507,  pi.  xl,  and 
28  text  figures.  November,  1903.  Price,  $2.00. 

Vol.  II.     Anthropology. 

Jesup  North  Pacific  Expeditionr  Vol.  I. 

PART  I. —  Facial  Paintings  of  the  Indians  of  Northern  British  Columbia.     By  Franz 

Boas.     Pp.  1-24,  pll.  i-iv.     June  16,  1898.     Price,  $2.00. 
PART  II.—  The  Mythology  of  the  Bella  Coola  Indians.     By  Franz  Boas.     Pp.  25-127, 

pll.  vii-xii.     November,  1898.     Price,  $2.00. 
PART  IIL— The  Archaeology  of  Lytton,  British  Columbia.     By  Harlan  I.  Smith. 

Pp.  129-161,  pi.  xiif,  and  117  text  figures.     May,  1899.     Price,  $2.00. 
PART  IV.—  The  Thompson  Indians  of  British  Columbia,  .  By  James  Teft.     Edited  by- 
Franz  Boas.     Pp.    163-392r  pll.  xiv-xx,  and   198  text  figures.     April,   1900, 

Price,  $5.00. 
PART  V. —  Basketry  Designs  of  the  Salish  Indians.     By  Livingston  Farrand.     Pp. 

393-399,  pll.  xxi-xxiii,  and  15  text  figures.     April,  1900.     Price  75  cts. 
PART    VI. —  Archaeology   of   the  Thompson  River  Region.     By  Harlan   I.  Smith. 

Pp.  401-442,  pll.  xxiv-xxvi,  and  51  text  figures.     June,  1900.     Price,  $2.00. 

Vol.  III.     Anthropology. 

PART  I.— Symbolism  of  the  Huichol  Indians.     By  Carl  Lumholtz.     Pp.    1-228, 

pll.  i-iv,  and  291  text  figures.     May,  1900.     Price,  $'5.00. 
PART  II.— The  Basketry  of  the  Tlingit.     By  George  T.  Emmons.     Pp.  229-277, 

pll.  v-xviii,  and  73  text  figures.     July,  1903.     Price,  $2.00. 
PART  III.—  Decorative  Art  of  the  Huichol  Indians.     By  Carl  Lumholtz.     Pp.  279- 

327,  pll.  xix-xxiii,  and  171  text  figures.     November,  1904.     Price,  $1.50. 
PART  IV.— The  Chilkat  Blanket.     By  George  T.  Emmons.     With  Notes  on  the 

Blanket  Designs,  by  Franz  'Boas.     November,  1907.     Price,  $2.00. 
(Cotn'i'n i(C(f  on  3rd  page  of  cover) 
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